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ABSTRACT 


/The  Lightweight  High-Velocity  Rifle  Experiment  tested  the 
performance  of  various  sized  squads  firing  the  M-ll*  rifle,  cal¬ 
iber  .30  (NATO),  the  Winchester  lightweight  rifle,  caliber  .22 hf 
and  the  Arnalite  lightweight  rifle,  caliber  ,222.  The  objectives 
ware  to  determine  the  mo^t  effective  squad  3ize,  the  most  desir¬ 
able  rifle  ays  tea,  the  best  fire  technique  to  be  used,  and  the 
optimum  combination  of  these  factors-/  Over  JtoO  firing  runs  wore 
made  ca  attack  and  defense  ranges.  Sire  techniques  studied  In¬ 
cluded  all  automatic,  all  send. -automatic,  and  selected  combina¬ 
tions  of  automatic  and  seed -automatic  fire.  Results  of  the 
experiment  indicated  that  a  five  to  seven-man  squad  equipped 
with  a  lightweight  high-velocity  rifle  would  have  a  greater 
target  hit  potential  than  an  aleven-man  squad  armed  with  the 
M-lh  rifle.  In  this  analysis,  the  lethality  of  the  individual 
rounds  was  assumed  to  be  the  same  for  the  M-lii  and  the  light¬ 
weight  rifles. 
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SECXCOil  I 


GZi'ERiL 


l.  miEODUcnoii 


Fundair.sntally  the  Lightweight  High-Velocity  Rifle  Experi¬ 
ment  was  an  exhaustive  comparison  of  target  hit  psrformance,  in 
simulated  attack  and  defense  situations,  of  squads  anted  with  the 
US  Rifle  M-lU,  caliber  .30  (7.62m  -  NATO);  the  Armalite  AR-15 
Rifle,  caliber  .222;  and  the  Winchester  Lightweight  Military  Rifle, 
caliber  ,22li.  The  experiment  was  conducted  by  the  US  Army  Combat 
Development  Experimentation  Center  during  the  period  1  December 
1958  -  22  March  1959  on  firing  ranges  at  Hunter  Liggett  Military 
Reservation  and  Fort  Ord,  California. 

The  design  of  the  experiment  established  a  schedule  for 
measurement  of  differences  between  the  weapon  candidates  on  the 
basis  of  relative  target  hit  capabilities.  Influences  of  extran¬ 
eous  factors  were  reduced  by  balance  of  the  variables.  The  design' 
also  provided  for  objective  evaluation  of  various  techniques  of 
fire  under  both  day  and  night  conditions  and  investigation  of  the 
effects  of  various  aids  to  firing.  Concurrently  in  every  phase 
four  different  squad  sizes  ware  examined  to  accumulate  data  bear¬ 
ing  on  the  determination  of  an  appropriate  size  for  the  combat 
squad  insofar  as  the  rifle  affects  squad  organization. 

2.  PURPOSE 

As  directed  by  Hq  CON  ARC,  tha  purpose  of  the  Lightweight, 
High-Velocity  Rifle  Experiment  was  a.,  "to  compare  the  relative 
effectiveness  of  variously  organized  rifle  squads  armed  with  M-li* 
rifles  and  the  Winchester  and  Armalite  lightweight,  high-velocity 
rifles",  and  b. ,  "to  determine  the  impact  of  the  lightweight,  high- 
velocity  rifles  on  squad  organization,  techniques,  and  logistics". 

3.  OBJECTIVES 

a.  To  determine  the  relative  effectiveness  of  variously 
organized  rifle  squads  armed  with  the  M-lii  rifle  and  the  Winchester 
and  Armalite  lightweight  high-velocity  rifles. 

b.  To  determine  the  impact  of  the  lightweight  high-velo¬ 
city  rifle  system  on  the  following! 

(1)  Organization  of  the  squad. 
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(2)  Techniques  of  firo. 

(3)  Logi3tiC3. 

SCOPE 


a.  In  ordor  to  accorrpliah  tho  stated  purpose  of  tho  LV'fTR 
experiment,  USA  CD2C  investigated  tho  porfornanco  of  riflo  aquad3, 
P3  influenced  by  squad  sire  and  rifle  type,  in  terra  of  tho  ratio 
of  rraraber  of  hits  to  number  of  mnds  fired  and  the  ratio  of  num¬ 
ber  of  different  targets  hit  to  number  of  hits.  (These  criteria 
are  called  "hit  probability"  and  "hit  distribution",  respectively. ) 

b.  The  following  areas  were  examined  in  the  experiment! 

(1)  Squad  Size 

(a)  5  nan 

(b)  7  men 

(c)  9  men 

(d)  11  man 

(2)  Rifle  Type 

(a)  Winchester 

(b)  Arraalite 

(c)  M-lli 

(3)  fire  Technique 

(a)  Automatic 

(b)  Sent-Autoratic  Fire 

(c)  Specified  Combinations  of  Automatic  Fire 
and  Sesd-Autcoatio  Fire 

(U)  Tactical  Phases 

(a)  Daylight  Attack 

(b)  Daylight  Defense 

(c)  Night  Defense 
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($)  Alda  to  Firing 

(a)  Bipods 

(b)  Tracer  Anreonition 

(6)  User  Opinion  of  Weapons  Tested 

(7)  Lojrlgtlcal  Impact  of  the  LWFT7R  System 
5.  C05CHTaIC!I3 

a.  with  a  total  conbat  might  per  nan  equivalent  to  that 
planned  for  rlfleraon  arsed  with  the  M-lii,  a  squad  consisting  of  from 
$  to  7  a »u  armed  with  the  LWHVR  system  would  ham  better  hit  distri¬ 
bution  and  greater  hit  capability  than  the  present  eleven-nan  M-lU 
squad,  furthermore,  employment  of  -the  smaller  squad  armed  with  the 
lightweight  rifle  system  would  permit  more  economical  use  of  man¬ 
power  on  the  battlefield. 

_  b.  By  opinion  poll,  the  experimentation  troops  farcr  the 

LWH73  system,  as  represented  by  the  Armalite,  because  of  its  demon¬ 
strated  characteristics  of  lightness  in  weight,  reliability,  balance 
and  grip,  and  freedom  from  recoil  and  cl  lab  on  full  automatic  (ease 
of  firing). 

o.  The  Winchester  rifle  Is  comparable  to  the  M-ln  in  hit  — 
probability, 

d.  The  Armalite  rifle  is  comparable  to  the  M-lh  In  re- 
liability. 

e.  Both  candidate  weapons  of  the  lightweigit  high-velo- 
city  rifle  system  are  superior  to  the  M-lh  in  hit  distribution.  ^ 

f .  The  presently  developed  representatives  of  tbs  light- 
selght  high-velocity  rifle  system  require  the  following  improve¬ 
ments  before  further  experimentation  with  then  should  be  consider¬ 
ed  t 


(1)  Win  charter  Lightmigtt  Military  Rifle,  caliber 
•22it,  most  be  redesigned  00  that  the  component  parts, 
the  bolt  asset* ly,  are  strengthened  and  made  more  resistant  to 
breakage,  to  bring  the  functional  reliability  equal  to  or  abort* 
that  of  the  K-lli. 


(2)  Armalite,  AB-15,  caliber  .222,  must  be  modified 
and  improved,  with  special  emphAsls  on  the  eights,  to  bring  tbs 


3 


i 


BEST  AVAILABLE  COPY 


i 

j 


hit  capability  equal  to  or  abovo  that  of  the  M-llu 

g.  Automatic  fire  with  an  LWHV  rifle  appoars  to  have  ex¬ 
ceptional  tactical  valuo  when  tho  rifle  is  fired  in  .short  burets 
(three  to  six  rounds)  on  full  automatic. 

h.  The  attributes  demonstrated  by  tho  prototype  weapons 
of  the  lightvnigftt  high-velocity  category  indicate  an  overall  com¬ 
bat  potential  superior  to  that  of  the  M-lij.  Such  advantages  in¬ 
clude!  inherent  characteristics  of  li^itnoos  in  weight  of  arrs3 
and  ammunition,  ease  of  handling,  superior  full  automatic  firing 
capability,  accuracy  of  the  Winchester,  and  functional  reliability 
of  the  Anaalito. 

6.  KECCn-E?rDATI0N3 

a.  That  emphasis  be  placed  on  the  development  of  a  light¬ 
weight  high-velocity  rifle  combining  the  accuracy  characteristics 

v'  of  the  Winchester  with  the  reliability  characteristics  of  the  Arm-  ^ 
elite,  and  cot  exceeding  the  iffapon/amaunition  weight  of  either. 

b.  that  such  a  lightweight  high-velocity  rifle  be  develop¬ 
ed  with  a  view  toward  early  replacement  of  current  rifles* 

o.  That  concurrent  with  the  adoption  of  a  lightweight 
high-velocity  rifle,  serious  consideration  be  given  to  reduction 
in  the  size  of  the  present  squad  with  resultant  great  saving  in 
manpower* 
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SECTION  II 


DESCRIPTION  0?  EXPERIMENT 


1.  GENERAL 

a.  The  Lightweight  Higi-Velocity  Rifle  experiment  was 
conducted  in  four  phases* 


Phase  I 
Phase  II  - 
Phase  III  - 

Phase  IV  - 


daylight  attack,  semi-automatic  fire 

daylight  defense,  semi-automatic  fire 

night  defense,  automatic  and  semi-auto¬ 
matic  fire 

daylight  defense,  automatic  and  semi¬ 
automatic  fire 


(1)  Phase  I,  daylight  attack,  consisted  of  a  series 
of  UiU  runs  in  which  squads  of  various  experimental  size  travers¬ 
ed  two  transition-type  ranges  and  fired  against  silhouette  tar¬ 
gets  which  were  dispersed  in  tactical  attitudes  throughout  the 
ranges  (Figure  1).  Each  course  was  traversed  72  times  by  experi¬ 
mental  squads.  This  provided  a  volume  of  data  for  comparison  of 
squad  performance  with  each  of  the  throe  rifles  under  consider¬ 
ation.  During  the  daylight  attack  phase,  the  riflemen  employed 
sen! -automatic  fire  only. 


FIGURE  1 

RIFLEMEN  AND  DATA  COLLECTORS,  ATTACK  RANGE 
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(2)  A  field  firing  range  equipped  with  retractable 
(pop-up)  silhouette  targets  in  various  arrays  at  three  different 
distances  from  a  firing  line  was  used  for  all  defense-phase  expert 
mentation  (Figure  2).  Experimental  squads  of  various  sixes  fired 
each  of  the  three  types  of  rifles  against  the  retractable  target 
arrays  to  their  front.  During  the  daylight  portion  of  the  defense 
phases,  267  firing  runs  were  accomplished.  During  the  night  de¬ 
fense  phase,  128  vsre  accomplished.  Automatic  fire,  sent -auto¬ 
matic  fire,  and  specified  combinations  of  both  types  of  fire  were 
tested  on  both  day  and  night  defense  phase  experimentation. 


F1Q0SE  2 

RIFLEMAN  AND  DATA  COLLECTOR,  DEFENSE  RANGE 
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2.  DESIGH  CCHSIDBPATIOHS 


Since  the  objective  of  the  experiment  vaa  to  compare  dif¬ 
ferent  combinations  of  squad  organisation  and  armament,  it  vaa  es¬ 
sential  that  the  design  provide  for  a  determination  of  the  inter¬ 
action  effects  —  that  is,  for  specific  calculation  of  the  influ¬ 
ences  of  these  factors,  one  upon  the  other,  in  various  combinations 
By  repeating  measurements  two  or  more  times  on  each  combination  of 
squad  organisation  and  rifle  type,  this  requirement  vas  satisfied* 
(See  Annex  A,  Designs  of  Experiment.) 

'  However,  the  experimental  designs  had  to  take  into  ac¬ 
count  not  only  the  experimental  factors  under  direct  considera¬ 
tion,  but  also  the  influence  of  those  attendant  variables  which 
could  not  be  eliminated.  These  included  progressive  changes  in 
temperature  and  light  throughout  the  day,  human  efficiency  trends 
within  the  work  day,  and  the  learning  factor  associated  with  con¬ 
tinual  repetition  of  a  problem*  In  order  to  achieve  experimental 
balance,  i.e. ,  and  even  distribution  of  these  secondary  influences, 
the  basio  experimental  factors  were  tested  repeatedly  and  in  such 
combinations  and  sequences  as  to  provide  that! 

a*  All  were  exposed  in  virtually  equal  degree  to  the 
cyclic  changes  of  day  mentioned  above. 

b.  All  were  tested  against  all  target  arrays,  which 
were  varied  In  numbers  and  points  of  appearance  so  as  to  mini¬ 
mise  troop  learning  of  their  positions* 

o.  All  weapon  types  were  employed  an  equal  number  of 
times  during  first  and  last  runs  of  the  day,  when  experimenta¬ 
tion  personnel  mlgit  be  expected  to  function  least  effectively. 

Possible  differences  between  squads  in  average  firing 
proficiency  had  to  be  taken  into  accent  for  any  realistic  com¬ 
parison  of  squad  organisations.  Individual  firing  records  were 
used  in  assigning  squad  members  so  that  all  squad  organisations 
within  a  given  platoon  were  allotted  approximately  equal  shares 
of  available  talent.  Rotation  of  individual  firera  between  squad 
organizations  helped  further  to  balance  out  this  factor.  Xm~ 
plots  rotation  was  not  possible,  but  neither  was  it  vital.  (See 
Figures  11  and  12.) 

3.  FIHTSQ  RAH CSS 

a.  Attack  Ranges 

For  the  attack  phase  of  the  LViHVE  experiment,  two 
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firing  ranges  were  established  at  Han  ter  Liggett  Military  Reser¬ 
vation,  Each  range  vaa  roughly  rectangular  —  about  110  yards 
wide  by  350  yards  long  in  actual  ground  distance.  The  terrain 
of  Attack  Ring3  Ho.  1  vaa  composed  of  steep  hills  and  cliffs  and 
was  covered  with  large  boulders  and  thick  tree  growth  (Figures  3 
and  U).  Attack  Range  Ho.  2  was  almost  flat,  rocky,  and  inter¬ 
spersed  with  bushes  and  occasional  trees  (Figures  6  and  ?).  Each 
range  provided  a  total  of  77  targets,  each  target  having  three 
varying  positions  within  the  earns  general  area.  3y  designed  ro¬ 
tation  of  the  targets  throughout  the  three  positions  and  by  alter¬ 
nate  use  of  tenges  No.  1  and  No.  2,  experimentation  forces  were 
deterred  from  anticipating  target  locations.  The  target  rotation 
scheme  and  relative  distances  of  targets  from  successive  firing 
lines  axe  as  shown  in  Figures  5  and  8. 

Targets  on  the  attack  ranges  vers  of  two  types* 

"S"  -  type,  about  3-1/2  feet  high,  which  represented  the  front¬ 
al  silhouette  of  a  man  in  a  crouching  or  kneeling  position,  and 
*F*  -  type,  about  1-1/2  feet  high,  which  represented  the  front¬ 
al  silhouette  of  a  man  in  the  prone  position.  The  targets  wars 
positioned  on  the  ranges  and  camouflaged  to  simulate  enesgr  troops 
on  a  defensive  mission. 


b.  Defense  Range 

For  the  day  and  night  defense  phases,  a  field  fir¬ 
ing  range  at  Fort  Old  was  employed.  This  range  was  on  sloping 
terrain  with  no  undergrowth  and  consisted  essentially  of  a 
stationary  firing  line  made  up  of  revetted  foxholes  and  three 
rows  of  targets  at  distances  of  300,  200,  and  100  yards  from 
the  firing  line  (Figures  9  and  10). 

All  targets  ware  E-type  silhouettes  mounted  with 
a  system  of  hinges,  cables,  and  levers  so  that  they  could  be 
made  to  pop-up  in  various  arrays  as  prescribed  by  commands 
given  to  target  controllers,  who  were  located  in  pits  approxi¬ 
mately  In  tbs  cm  ter  of  each  line  of  targets.  The  targets  were 
arranged  In  this  manner » 


Range 

mmmrnmmm 

300  yards 
200  yards 
100  yards 


Total  No. 
Targets 

32 

20 

10 


Ho.  Target 
Arraya 

a 

2 


No.  Targets 
Each  Array 

8 

10 

5 
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FIGUKS  3 

aTTACC  R.UTC-2  NO.  1 

9 
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Not#:  £  *  r  raoraaant  taryat  tyo«9s  F,  oror.e-C'>s  It  lor;  sllh^wtU}  E,  crotch  ir.g  or  hr.aaltr.g  ai.>o».«tt*.  famtar 
laeadlataly  following  t  A  f  rar>r«i*nta  diaU nca  lr,  yards  of  t*r?*t  ^ii»!  n  frr®  firt-^  Una.  *u*F«r»  lt  ?  *  i 
ra  rajent  target  rotation  acf.ema:  All  No.  1  t.arrrM  appear  •♦.  t<  a  ».vm  t  Jh«;  ail  No.  2  trrrats  at  to«  «*»*?  tl»a 
on  tha  following  run,  ate. 


FIGURE  6 

ATTACK  RANGE  NO.  2 
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FIGOHE  7 

3ERRAIN,  ATTACK  RAN®  NO.  2 
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Elf  represent  target  typett  F,  prone-position  silhouette}  t,  crouching  or  kneeling  eilhouette.  Hunter 


FIELD  FIRING  RANGE 


FIGURE  10 

TARGET  ARRAYS,  DEFENSE  RANGE 
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7  YARDS  BETWEEN  TOTS 


Tho  appearance  of  targets  first  at  the  300-yard  range, 
next  at  the  200-yard  range,  and  finally  at  100  yards.  simulated  the 
advance  of  enemy  troop3  upon  the  defensive  position  (the  firing 
lino).  The  decrease  in  the  number  of  targets  appearing  at  each 
sucee  lively  closer  range  similarly  represented  attrition  of  the 
advancing  enemy  force.  Far  details  of  target  presentation  sequence 
see  Annex  A. 

For  night  defense  operations  a  small  red  li^it,  mount¬ 
ed  on  a  stake  in  front  of  each  target,  vas  flashed  at  irregular  in¬ 
tervals  to  simulate  the  appearance  of  enemy  rifle  fixe  at  night. 

The  light  system  vas  activated  by  personnel  located  in  the  control 
pits.  The  sequences  of  target  appearance  were  same  as  in  daylight 
defense  operations.  However,  during  night  operations,  in  the  ab¬ 
sence  of  artificial  illumination,  only  the  flashing  red  lights  sim¬ 
ulating  muzzle  flashes  could  be  seen  from  the  firing  line.  At 
night  targets  were  in  view  25  to  35  percent  longer  than  during 
daylight  operations. 

h.  EXPSKEKEHTAL  FORCES 


a.  Proficiency  Testing 

Before  the  Lightweight  High-Velocity  Rifle  experiment 
commenced,  75  rifleman  scheduled  to  take  part  in  the  experiment  ac¬ 
complished  a  conventional  transition  firing  course.  The  object  na 
to  sort  these  men  into  relative  proficiency  categories  in  order  to 
investigate  the  effect  of  skill  on  weapons  performance.  Only  the 
Armalite  AR-15  and  the  M-lii  were  used  in  the  transition  course,  as 
the  Winchester  lightweight  rifle  vas  not  available  at  that  time. 

Firing  data  were  used  to  calculate  proficiency  scales, 
and  the  75  riflemen  were  divided  into  three  platoons  of  25  men  each, 
based  on  relative  proficiency.  The  highest  proficiency  group  vas 
designated  First  Platoon;  the  median  proficiency  group.  Second  Pla¬ 
toon;  and  the  lowest  proficiency  group.  Third  Platoon. 

In  order  to  increase  familiarization  with  the  three 
rifle  types,  rifleman  fired  on  kncwn-distancs  ranges  in  addition 
to  transition  courses. 

b.  Organization 

(1)  Attack  Phase 

In  the  attack  phase,  the  75-man  experimentation 
farce  was  divided  according  to  relative  proficiency  into  three 
firing  platoons  of  25  men  each  as  described  in  paragraph  2,  above. 
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Each  platoon  mo  first  organised  in  2  oquido  comcaed  of  7  and  9 
non,  plus  9  aupcrmci3rariQ3,  and  alternately  organised  in  2  squads 
composed  of  5  and  11  men,  plus  9  supomunararies  (Figure  11). 

On  any  given  day  of  the  attack  exparimantation 
program,  one  of  the  tliree  platoons,  organized  into  the  various 
squad  sizes,  vas  used  for  all  run3.  For  the  detailed  schedule 
of  experimentation  force  employment  see  Experiment  Designs,  An¬ 
nex  A. 

(2)  Defense  Phase 

In  the  day  and  night  defense  phases,  60  of  the 
experimentation  troops  t-ere  employed.  This  force  was  divided  ac¬ 
cording  to  relative  proficiency  into  two  firing  platoons  of  30 
men  each.  Each  platoon  was  first  organized  in  2  squads  composed 
of  11  and  $  men,  plus  lii  supernumeraries,  and  alternately  organi¬ 
sed  in  2  squads  composed  of  9  and  7  men,  plus  lit  supernumeraries 
(Figure  12). 

On  any  given  day  of  the  defense  program,  one  of 
the  two  platoons,  organized  into  the  various  squad  sizes,  was  used 
for  the  runs  scheduled  for  a  half-day's  experimentation.  The  other 
platoon  was  employed  during  the  second  half-day.  Far  the  detailed 
schedule  of  experimentation  force  employment,  see  Experiment  De¬ 
signs,  Annex  A. 

$.  WEAPONS 

a.  Introduction 

Three  types  of  rifles  were  employed  in  this  experi¬ 
ment!  the  US  Rifle  I  lU  caliber  .30  (  7.62mm),  the  Winchester 
Lightweight  Military  Rifle  caliber  ,22U,  and  the  Araalite  AR-15 
Rifle  caliber  .222. 

I 

In  1956  the  US  Army  Infantry  Board  at  Port  Benning, 
Georgia,  tested  the  T-Ui,  US  version  of  the  Belgian  FSbriqua 
Rationale  rifle,  against  the  standard  03  Rifle,  M-l,  caliber 
.30.  As  a  result  of  these  tests  the  T-UU#  redesignated  M-lii, 
was  adopted  ss  the  US  standard  rifle.  It  was  chambered  to  fire 
the  7.62mm  NATO  round.  Sinoe  the  adoption  of  tbs  M-lii,  American 
Industry  has  continued  a  weapon  research  program,  tbs  objective 
of  which  is  to  develop  a  lighter,  more  rugged,  less  complex,  mere 
accurate  rifle  for  the  Army  of  the  future.  The  Olin-Hatheison 
Cahemlcal  Corporation  developed  the  Winchester  Lightweight  Mili¬ 
tary  Rifle  caliber  ,22ii.  Fairchild  Aircraft  and  Engineering 
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FIGURE  11 

EXPERIMENTAL  SQUAD  ORGANIZATION 


Corporation  ha s  developed  the  Araalite  AR-lS  rifle  caliber  .222. 
b.  M-lit 

The  M-lli  is  a  7.62hbi,  magazine-fed,  gas -operated, 
shoulder-type  weapon.  It  has  an  adjustable  rear  peep  eight  grad¬ 
uated  in  aetars  and  a  blade-type  front  eight.  It  is  capable  of 
both  send-autoiaatic  and  automatic  fire  (Figure  13). 


FIGOiS  13,  M-lii  HEFLE 


c.  Win cheater 

The  Winchester  Lightweight  Military  Rifle  caliber 
•22U  is  a  magazine-fed,  gas-operated,  shoulder-type  weapon.  The 
rifle  is  equipped  with  a  blade-type  front  sight  and  a  two-position 
flipover  rear  flight  mounted  on  the  bade  of  the  receiver  —  the  low 
setting  adjusted  far  250  yards  and  the  high  setting  for  hhO  yards. 
Among  the  unique  features  of  this  rifle  is  the  short  stroke  piston 
of  the  gas  system  which  requires  no  cleaning  or  disassembly  during 
the  life  of  the  gun.  Also,  parts  not  subject  to  extreme  stress, 
such  as  the  t trigger  housing,  are  made  of  aluminum.  The  rifle  is 
capable  of  both  semi -automatic  and  automatic  fire  (Figure  lU). 
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A  tabular  eoctparlsen  of  ths  key  cMracteristice  of 
the  t’ree  rin.es  used  la  the  experiaont  follows i 


M-Ui 

Winchester 

ArwVliie 

Weight  of  unloaded  rifle  0,2  lb. 

h.9  lb. 

5.3  lb. 

W«lpdrt  of  fully  loaded 

rifle 

10.0  lb. 

5.5  lb. 

6.1  lb. 

Caliber 

.30  in. 

.22!*  in. 

.222  in. 

Orerall  length 

♦iiU.19  in. 

37.6  in. 

*37.5  in. 

Length  of  barrel 

22.0  in. 

20.0  in. 

20.0  in. 

Muzzle  Telocity 

2800  ft./see. 

3300  ft. /sec. 

3300  ft./ sec. 

Kaxiaen  cyclio  rate 

730  rds./min. 

750  rda./nin. 

750  rde./adn. 

Cartridge 

7.62ma 

M-59  (NATO) 

.22!* 

.222 

Magazine  capacity 

20  rde. 

20  rde. 

25  rde. 

Effect ire  range 

700  yds. 

500  yia. 

200  yds. 

Sight  radius 

26.75  in. 

23.2  in. 

18.25  in. 

(at  100  yds.) 

Suriber  of  parte 

9!* 

71 

3!* 

*  ’With  flash  suppressor 
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6.  D*L\  CCLT.ECTirMTET^M 


a.  Data  recording  -  Attack  Phase 

In  the  atta.de  phase ,  data  gathering  was  accomplished 
by  data  collectors  who  accompanied  each  rifleman  through  the  course 
(Figure  16).  The  following  key  items  of  infaraation  were  recorded* 
nunber  of  shots  firod  on  each  firing  line  daring  the  5-e«cond  fir¬ 
ing  periodj  number  of  shots  fired  after  the  suspend-fire  whistle) 
and  all  misfires,  stoppages,  breakdowns  or  other  unusual  occurrences. 
At  the  end  of  each  run  the  controller  officer  a xa wined  the  data  sheets 
far  errors  or  omissions  and  the  data  sheets  were  then  given  to  the 
data  analysts  in  the  rear  area  to  be  collated,  compiled  and  charted. 
(See  Annex  B,  Data  Forms.) 


FIGURE  16 

DATA  RECORDER  AND  RIFLEMAN,  ATTACK  RANGE 

b.  Hit  Counting  -  Attack  Phase 

Following  each  wave  of  riflemen  and  data  collectors 
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on  the  course,  hit  counters  examined  each  target,  counted  bullet 
holes,  and  recorded  the  total  numbers  of  hits,  along  with  the  ap¬ 
propriate  target  numbers.  Each  bullet  hole  on  a  target  was  nark¬ 
ed  and  the  run  number  recorded  (Figure  17).  When  targets  became 
excessively  perforated  the  hit  counters  replaced  them.  The  hit 
counters  were  also  responsible  for  shifting  targets  to  alternate 
positions  in  accordance  with  the  desigi  of  the  experiment. 


c.  Data  Recording  -  Defense  Phase 

Data  gathering  in  the  defense  phase  was  accomplished 
by  data  collectors  who  were  located  behind  each  rifleman  (Figure 
18).  The  following  key  items  of  information  were  recorded)  number 
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of  round*  fired  at  each  target  line  (100,  200,  arxl  300  yard*)}  and 
all  stoppage*,  nisfire*,  breakdowns,  or  other  unusual  occurences. 
During  autoaatic-fire  runs  the  number  at  shots  fired  was  not  count¬ 
ed  directly.  At  the  coopletion  cf  the  rm,  the  remaining  rounds  of 
anna  ml  tion  were  counted  and  recorded  by  the  data  collector.  The 
data  sheets  were  then  given  to  the  data  analysts  in  the  rear  area 
to  bo  checked  for  errors  aid  omissions  and  compiled.  (dee  Annex 
B,  Data  Fame.) 
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d.  Hit  Counting  -  Defense  Phase 

The  number  of  bullet  holes  on  a  target  was  scored  in 
two  ways}  instrument  count  and  manual  count.  Tbs  first  hit  count 
was  accomplished  automatically  at  the  time  of  impact  by  Esterline- 
Angus  event  recorders  (Figure  19).  Operations  at  the  event  record¬ 
ers  were  as  follows i 

Silhouette  targets  were  constructed  of  aluminum  and 
each  was  equipped  with  three  Bdcro-ewitcfass  for  sensing  target 
hits.  The  three  micro-switches  on  each  target  were  connected  In 
aeries  to  one  channel  of  an  Esterline-Angus  pen  event  recorder. 

Shock  waves  generated  by  the  impact  of  bullets  caused  the  micro- 
switches  to  open.  Ihis  action  interrupted  current  flowing  through 
the  recorder  causing  displacement  of  one  of  the  recorder's  constant¬ 
ly-moving  graph  paper.  The  data  on  the  graph  papar  indicated  not 
only  which  target-  was  hit  and  hew  often,  but  also  tbs  exact  time 
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FIGURE  19 

ESTERLEK-ANGUS  EVENT  RECORDER 
DEFENSE  RANGE  FIT 


A  second  car  confirming  hit  count  was  made  by  men 
from  the  target  control  pits  who.  between  runs*  manually  counted 
the  bullet  holes  in  each  target  (Figure  20).  This  action  was 
advisable  as  a  cross-check,  and  probably  produced  more  accurate 
information  than  th  \  recorders  in  view  of  substantial  instru¬ 
ment  error.  Instrumeuo  inaccuracies  were  caused  by  such  factors 
as  recording  as  hits  the  impact  of  sand  or  dirt  fragments  kicked 
up  by  near  misses,  recording  only  one  hit  when  more  than  one  bul¬ 
let  struck  a  target  at  the  same  time,  and  breakdowns  in  the  micro¬ 
switches  or  their  circuits. 


FIGURE  20 

•  HIT  COUNTER  AND'  TAHET, 
DEFENSE  RANE 


Aft«r  each  firing  run,  hit  scores  from  the  erent  re¬ 
corders  and  manual  count  were  compiled  and  transmitted  by  phone  to 
the  range  control  tower  (Figure  21).  Esterlino-Angus  graphs  and 
hit  count  sheets  were  collected  for  subsequent  analysis  awi  graphs 
and  data  sheets  for  the  following  runs  were  marked  with  appropriate 
identifying  information. 
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FIGURE  21 


TARGET  HIT  COUNT  TRANSMITTED 
TO  CONTROL  TOWER 


a.  Introduction 

Because  of  the  repetitive  nature  of  the  Lightweight 
HI  ^-Velocity  Rifle  experimentation  runs,  the  conduct  of  the  experi¬ 
ment  may  best  be  illustrated  by  typical  examples  of  experimentation 
runs  on  attack  and  defense  ranges.  Detailed  sequential  accounts  of 
the  relevant  actions  that  took  place  during  each  run  are  as  follows  t 

b.  Experimentation  Ron  -  Attack  fringe 


Following  la  a  detailed  description  in  chronological 
order  of  a  typical  experimentation  run,  11-man  squad  armed  with 
M-lii  as  performed  on  attack  range: 

(1)  Squad  size  and  weapon  type  as  scheduled  in  experi¬ 
ment  design  announced  by  data  collector. 

(2)  Squad  members  names  called  off. 
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13)  Individually  assigned  rifles  of  tho  designated 
type  dravn  froa  ammunition  rack  by  firers.  Two  partially  loaded 
clipa  (30  rounds)  of  ammunition  drawn  by  each  firer. 

(U)  Each  rifleman  informed  of  his  relative  position 
on  the  course. 

NOTSt  Chief  data  collector  insured  through¬ 
out  the  daily  series  of  runs  that  no 
firer  was  assigned  the  same  relative 
position  on  the  line. 

(5)  Data  collector  assigned  to  each  rifleman.  Pre- 
llndnary  information  recorded  on  data  sheets  (name,  rifle  number, 
run  number,  relative  position  in  the  squad,  weather  conditions, 
etc.).  (See  Annex  B.) 

(6)  Signal  given  from  control  tower  to  start  no. 


(7)  Squad  led  forward  200  yards  In  squad  ooluran  for¬ 
mation  toward  start  line  of  the  attack  range, 

» 

(8)  Signal  for  squad  to  deploy  on  start  line  given 
by  range  officer  (artillery  flash  and  sound  simulator). 

(9)  Weapons  loaded  on  start  line,  selector  switches 
set  an  seni-autonatic,  safetys  released. 


(10)  Position  taken  behind  firers  by  data  collectors. 


(11) 

(whistle  blast). 


Signal  to  move  forward  given  by  control  officer 
(Figure  22.) 


(12)  First  fire  control  line  (marked  by  tape)  reached 
by  squad.  A  concerted  effort  was  mads  by  controllers  to  Insure 
that  every  nan  was  brought  up  on  the  line  before  firing  ccnresnoed. 


(13)  Whistle  blast  signal  to  GQMKEHCE  TIES  given  by 
controller  officer. 


(lb)  Firing  positions  rapidly  taken  by  squad  (gen¬ 
erally  standing  or  kneeling  position). 

(15)  Targets  fired  on  by  squad. 

BOIBi  Targets  vara  looatad  20  to  $0  yards 
froa  aaoh  firing  line,  ill  were 
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partially  concealed,  covered,  or 
camouflaged.  Eleven  targets  were 
distributed  across  the  front  of 
each  of  the  seven  firing  linos, 
for  a  total  of  77  targets  on  the 
range. 


FIGURE  22 


RIFLEMEN  AND  DATA  00;j£ClDRS  BEGIN  A  RUN, 
ATTACK  RANGE  NO.  2 


(16)  Squad  permitted  to  fire  for  five  seconds*  (Timed 
by  controller  with  a  stopwatch). 

(17)  Whistle  blast  signal  to  SUSPEND  FIRE  -  MOTE  FOR¬ 
WARD  given  by  controller  officer. 

(18)  Movement  of  squad  forward  continued  until  next 
fire  control  lino  (50  yards  between  firing  lines). 

(19)  Whistle  blast  signal  to  COMMENCE  FIR£  given  by 
controller  officer, 

(20)  Firing  positions  rapidly  taken  on  second  phase 
line.  Firing  on  targets  to  front  resumed  by  squad. 
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(21)  At  the  end  of  cccoitda,  I'llatlo  blast  sig¬ 
nal  to  SUSPEND  FI  IE  -  MOVE  POIZVAU)  given  by  controller  officer. 

(22)  Sequential  procedure  described  above  continued 
until  the  seventh  (300  yd.)  firing  line  readied. 

NOTEi  During  the  time  that  the  squad 
member  was  firing,  the  data  col¬ 
lector  who  was  accompanying  him 
recorded  the  number  of  shots  fir¬ 
ed  at  each  line,  the  umber  of 
shots  fired  before  the  COMMENCE 
FIRE  whistle  or  after  the  SUS¬ 
PEND  FIRS  whistle,  and  any  mis¬ 
fires,  stoppages,  breakdowns  or 
other  unusual  occurrences,  e.g., 
man  broke  his  glasses,  put  am¬ 
munition  clip  in  backwards,  rifle 
fired  full  automatic,  etc.  Through¬ 
out  the  run,  artillery  flash  and 
sound  Simula  tors  were  detonated  at 
the  rate  of  six  per  firing  line. 

These  simulators  waro  noticeably 
effective  in  producing  a  psycho¬ 
logical  reaction;  i.a.,  they  tend¬ 
ed  to  startle  fixers. 

_  (23)  At  termination  of  firing  on  seventh  line,  ooomand 

CEASE  FIRE  given  by  controller  officer.  Rifles  set  on  SAFE  by  fixers. 

(2U)  Data  collectors  and  squad  members  led  to  end  of 
range.  Rifles  unloaded  and  remaining  cartridges  counted  into  am¬ 
munition  boxes.  Asmunition  count  verified  and  recorded  by  data  col¬ 
lector. 

(2$)  All  rifles  cleared  by  safety  officer. 

(26)  Each  data  recorder  fora  was  checked  by  controller 

for  errors  or  incoca  latencies  that  could  be  corrected  imnediately 
after  tbs  run  while  the  data  recover  and  the  fixer  were  to¬ 

gether  on  the  range. 

(27)  Rifles  turned  in.  Armorer  informed  by  fixers  of 
any  stoppages,  breakdowns  or  other  unusual  occurrences.  Data  sheets 
turned  in  to  data  control  table.  Raw  data  octspUed  and  charted. 

NOTE  i  Average  time  length  of  runt  20 
minutes. 
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(28)  Ihr.bcr  of  bullet  holes  in  each  target  recorded 
by  hit  counters  moving  one  phase  behind  the  attacking  squad.  Bul¬ 
let  holes  marked  and  identified  according  to  the  number  of  the  par¬ 
ticular  run.  Target  shifted  in  accordance  with  design  and  replaced 
when  necessary, 

NOTE*  The  target  layout  and  the  conduct 
of  a  run  were  similar  for  each 
range  except  that  Attack  &nge  I 
was  hilly  and  Attack  Range  H  was 
flat. 

In  the  attack  phase  of  the 
experiment  the  squad  leader  par¬ 
ticipated  in  the  firing  as  a  rifle¬ 
man,  rather  than  as  a  leader.  Safe¬ 
ty  factors  and  precautions  against 
confounding  the  data  precluded  any 
maneuvering,  movement  by  infiltra¬ 
tion,  or  other  tactical  schemes. 

C.  Experimentation  Run  -  Defense  Range 

Following  is  a  detailed  description  in  chronological 
order  of  a  typical  experimentation  run  as  performed  on  the  defense 
range. 

(1)  Data  recorders  briefed  on  coming  run.  Data  sheets 

prepared. 

(2)  Scheduled  squad  size,  weapon  type  and  fire  techni¬ 
que  announced  by  data  collector}  e.g. ,  5-man  squad  -  Araallte  -  semi¬ 
automatic  at  300  and  200  -  automatic  at  100}  11-man  squad  -  M-I4  - 
two  on  full  automatic,  eight  on  semi-automatic. 

(3)  Squad  members  names  called  off. 

(U)  Individually  assigned  rifles  of  appropriate  type 
drawn  by  fixers  from  arms  rack. 

(5)  Squad  guided  to  firing  line  and  each  man  directed 
to  proper  foxholes  by  data  collector.  Final  briefing  given  to  each 
firer  on  any  special  detail  of  the  coning  run}  e.g,,  When  to  change 
from  full  automatic  to  semi-automatic,  or  which  men  will  fire  full 
automatic  while  the  rest  fire  semi-automatic. 

HOTS*  In  the  defense  runs  the  squad 
leader  did  not  take  part  in  the 


31 

FOR  OFFICIAL  OSE  ONLY 


firing  but  ccl\.l  in  the  lorder 
rolo,  j.t.ii  Ung  in  the  middle 
of  tho  firing  llr.e  ar-i  direct¬ 
ing  the  altcnticn  of  the  squad 
to  the  or.cmy  fonrntiem  (target 
arrays)  that  appeared  to  the 
front. 

(6)  Position  taken  behind  firers  by  data  collectors, 
one  for  each  fixer.  Firers'  names  recorded. 

NOTSi  Information  gathered  by  data 
collectors  during  course  of 
run  included  misfires,  stop¬ 
pages,  breakdowns,  any  unusual 
occurrences!  e.g. ,  rifle  be¬ 
came  too  hot  to  handlej  in 
2 -nan  foxhole,  hot  shell  cases 
from  rifleman  on  left  struck 
rifleman  to  the  right  in  face, 
etc. 

(7)  Ammunition  distributed}  lUO  rounds  to  men  de¬ 
signated  to  fire  full  automatic}  ho  rounds  to  men  designated  to 
fire  semi"etxtcaatic!  80  rounds  to  men  designated  to  fire  full 
automatic  with  limited  armunition  supply. 

(8)  Conruand  "LOAD  AND  LOCK"  given  from  tower  by 
range  officer. 

(9)  Riflemen  alerted  by  squad  leader  to  watch  for 
appearance  of  enemy  (targets). 

NOTSi  Target  controllers  in  the 
pita  were  alerted  and  dir¬ 
ected  to  raise  and  lover 
the  various  target  arrays 
by  instructions  from  the 
control  tower.  The  in¬ 
structions  were  tape  re¬ 
corded  and  transmitted  to 
pita  by  a  separate  public 
address  system. 

(10)  Array  of  eight  targets  on  right  half  of  line 
sighted  at  300-yard  range  (targets  up  10  seconds) 

(11)  Command  "HUES  HUNDRED  RIGHT"  given  by  squad 
leader  (Figure  23). 
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(12)  Target#  fired  on  by  squad, 

(13)  Target#  down. 

F*01T.i  Three  additional.  target  arrays 
appeared  at  300  yard#  for  as 
average  tine  of  U  seconds  each. 
Following  this,  four  target  ar** 
rays  appeared  at  2C0  yards  for 
an  average  tiae  of  7  seconds 
each.  Finally  three  target 
arrays  appeared  at  100  yards 
far  an  average  tine  of  $  sec¬ 
onds  each.  £o  prevent  learn¬ 
ing  and  for  tactical  realise 
irregular  intervals  of  10  to 
30  seconds  wire,  scheduled  be- 
twen  target  presentation  and 
the  sector  appearance  was  also 
varied  irregularly.  . 
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1.  ANAT.rTtS 

a.  Introduction 


(1)  The  objective  of  this  export rent  was  to  investi- 
pnto  the  per  form  nee  of  a  rifle  squad  si  influenced  by  squad  sit# 
and  Hy  rifle  type  In  both  offanalve  am  defensive  situations.  In 
addition  to  the  two  independent,  variables  -  squad  size  art!  rifle 
type  -  hereafter  dneispated  as  prira  independent  variables,  other 
independent  variables  are  considered.  These  will  be  designated 
as  serm.5 try  Independent  variables,  and  include  the  followings 
proficiency  of  the  fimrs  constituting  a  squad,  weather  conditions, 
course  t.  rarer  red,  s nd  learrung.  Lrpe rlnenta ti on  revealed  that  of 
these  secondary  independent  variables,  only  the  proficiency  of  the 
firers  constituting  a  squad  is  worthy  of  more  than  passing  connect 
in  this  analysis. 

(a)  The  weather  regained  remarkably  voder* te 
aai  uniform  throughout  the  course  of  the  experiment.  It  was  ac¬ 
cordingly  discarded  as  a:i  independent  variable.  Ho  further  data 
are  presented  in  this  repert,  either  to  document  the  unif amity 
of  weather  conditions  or  to  demonstrate  the  effect  of  weather  oc 
the  data  collected. 


(b)  The  effects  of  the  two  secondary  independ¬ 
ent  variable*  -  course  over  which  the  attack  situation  was  run 
and  learning  -  have  been  accounted  for  in  the  experiment  by  using 
two  different  attack  courses  art!  haring  two  replications  on  each 
course.  The  results  of  these  four  attack  situations  have  been 
contined  to  yield  the  data  that  are  subsequently  analyzed. 

1.  In  Figure  are  shown  the  nuniber  cf 
different  targets  hit,  as  ordinate,  versus  attack  course  nurtber 
and  replication,  as  abscissa,  (it  will  be  recalled  that  Course 
So,  1  was  run  first,  followed  by  Course  No.  2.  Then  followed  a 
repetition  of  Course  Ho.  1  and  subsequently  a  repetition  cf  Course 
No.  2  so  that  thj  abscissas  of  Figure  2U  arv  arranged  chronologi¬ 
cally.  ) 


.  2.  From  Figure  2h  it  appesrs  that  the 

troops  did  Indeed  learn~to  handle  their  riflos  better  in  the  at¬ 
tack  situation  as  their  experience  increased. 
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(2)  An  stated  in  p-rr.~rnph  la  above,  it  un  the  ob¬ 
ject  of  thin  rxperL  . -nfc  to  invest! < ;.ito  tho  pcrfcrtanca  of  a  rifle 
squad  as  a  function  of  certain  independent  variables  which  ware 
thore  retried.  It  next  bocor.es  necoroary  to  doflne  the  words  "per¬ 
formance  of  a  rifle  squid",  i.e.,  the  dependent  variable,  in  teres 
of  a  measurable  quantity.  It  is  possible  to  set  forth  a  large  num¬ 
ber  of  such  measurable  quantities  but  the  significance  of  ®any  of 
them  in  measuring  the  performance  of  a  squad  is  debatable. 

(a)  Should  one  vish  to  consider  hits  per  pound 

ctf  arrrunition  as  a  dependent  variable,  he  will  easily  obtain  this 
number  from  the  following  da  tat  With  the  presently  planned  battle 
load  of  72.3?  lbs.,  the  firer  uould  carry  650  rounds  of  the  light- 
vp i ft  t  high-velocity  arramition  or  220  round*  of  K-ll*  amnnitioo. 
(See  Section  III ,  Part.  2,  Lorlatical  Impact  and  Section  HI,  Part 
lj ,  Military  Evaluation. )  " 

(b)  It  has  been  deemed  for  the  purposes  of  this 
experiment  that  the  significant  dependent  variables  are  two,  tame¬ 
ly,  the  ratio  of  the  cur  her  of  hits  to  the  number  of  rounds  fired, 
and  the  ratio  of  the  number  of  different  targets  hit  to  the  mac«r 
of  nits.  The  farmer  dependent  variable  vill  be  called  "hit  prob¬ 
ability-  |  the  second  dependent  variable  will  be  called  "hit  dis¬ 
tribution".  (In  this  definition,  "distribution"  is  to  be  oonstroed 
in  the  general,  rather  than  statistical,  sense.) 

(3)  In  addition  to  investigating  the  dependence  of 
•quad  performance  on  the  selected  independent  triable*  in  attach 
and  defense  situations  in  daylight,  the  scope  of  the  investigation 
mas  extended  to  include  a  defensive  night  situation  and  the  use  of 
the  fully  automatic  capability  of  the  IrsmJ  its  rifle. 

b.  Pi f cuss log 

(1)  This  section  then  reports  on  the  dependent  vari¬ 
ables  -  hit  probability  and  hit  distribution  -  as  functions  of  the 
independant  variables  -  squad  sice,  rifle  typo,  and  firer  profi¬ 
ciency,  in  situations  of  daylight  attack,  daylight  defense,  night 
defense,  and  defense  using  seni -automatic  and  fully  automatic  fire. 

(2)  Sach  of  the  two  dependent  variables  shall  be 
discussed  as  a  function  of  the  independent  variables  individually 
and  as  functions  of  the  interactions  between  the  independent  vari¬ 
ables.  Cements  on  the  various  situations  will  be  made  where  co¬ 
gent. 


(a)  is  shewn  in  Table  1,  the  msber  ctf  different 
targets  hit,  number  of  hits,  and  number  of  rounds  fired  increased 
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with  increasing  squad  sl2«  ia  both  the  daylight  attack  and  day¬ 
light  defease  situations f  tho  first  increasing  asymptotically  to 
the  nuabcr  of  tarots  available,  while  the  second  and  third  terJ 
to  increase  linearly  with  squad  si2a.  Whereas  each  oi  these  three 
quantities  is  significantly  different  by  the  ordinary  statistical 
tests,  their  ratics  are  not  statistically  different*.  One  con¬ 
cludes  th?t  neither  hit  probability  nor  hit  distribution  depends 
significantly  on  rquad  size.  * 

(b)  Table  2  shows  number  at  different  targets 
hit,  nusfcer  of  hits,  number  of  rounds  expended,  hit  probability 
and  hit  distribution  as  functions  of  the  three  rifles  fear  both 
the  daylight  attack  and  daylight  defense  situations.  Here  we 
find  mines  which  are  significantly  different  by  the  ordinary 
statistical  tests,  We  find  also  that  the  hit  pr labilities  are 
significantly  different  far  the  Arraalite  rifle,  being  0.357  as 
contrasted  to  0,1*29  aai  0. 1*1*7  for  the  Winchester  and  M-li*  rifles 
in  the  attack  situation,  and  0.223  for  the  Arraalite  as  contrast¬ 
ed  to  0.259  for  either  the  Winchester  or  M-ll*  in  the  defense  sit¬ 
uation.  On  the  other  hand,  the  hit  distribution  far  the  Arraalite 
rifle  in  the  attack  situation  is  0.1*51  as  contrasted  with  0,1*26 
for  the  Winchester  and  0.1*32  for  the  M-li*,  while  in  the  defense 
situation  it  la  0.1*32  for  the  Arraalite  contrasted  with  0.1*27  and 
0.1*l!i  far  the  Winchester  and  M-li*,  respectively.  However,  these 
latter  differences  are  not  statistically  significant.  One  con¬ 
cludes  then,  that  in  hit  probability  the  Arraalite  is  inferior  to 
the  other  two  weapons  in  both  attack  and  defense,  and  that  in  hit 
distribution  in  these  situations,  it  cannot  be  said  to  be  superior 
to  the  other  two**. 

(o)  The  dependence  of  hit  probability  and  of 
hit  distribution  on  squad  proficiency  is  shown  is  Table  3.  In 
this  case,  the  attack  and  defease  situations  must  be  discussed 
independently  since  there  ware  three  proficiency  levels  in  tbs 
former  and  only  two  in  the  latter.  The  number  of  different  tar¬ 
gets  hit  is  not  significantly  different  from  a  statistical  point 
of  view  for  the  three  proficiency  groups  in  the  attack  phase. 

On  the  other  hand,  both  the  nunber  of  hits  and  the  number  of 
rounds  expended  ware  significantly  different.  It  is  interest¬ 
ing  to  note  that  the  medium  proficiency  platoon  fired  almost  the 
same  amber  of  rounds  as  the  high  proficiency  platoon,  but  ia 


•  Throughout  this  report  the  level  .05  was  used  as  a  basis  for 
determining  statistical  significance. 

**  This  inferiority  of  the  Arraalite  rifle  raay  be  attributed  to 
tbs  poor  sights  as  discussed  in  Section  Hi,  Part  U,  Mili¬ 
tary  Evaluation. 
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doing  ao,  scored  a  much  lowir  number  of  different  targets  hit  (a p» 
proxinvatoly  1US  less).  Tha  lowest  proficiency  group  fired  tilldly, 
expanding  a ppr oxim to  1 7  11  %  more  rounds  than  either  of  tho  two 
othar,  thereby  scoring  6'i  more  hits  than  tho  highest  proficiency 
group.  Thoir  distribution  of  tho  firo  ras  not  as  good,  hovover, 
as  that  of  tho  highest  proficiency  group  in  that  they  scored  sore 
$%  less  different  targets  hit  than  tho  better  platoon.  However, 
on  the  basis  of  tacts  which  have  been  applied  to  date,  it  cannot 
bo  stated  that  those  differences  in  hit  probability  or  in  hit  dis¬ 
tribution  for  tho  threo  proficiency  groups  aro  statistically  sig¬ 
nificant.  In  the  defensive  daylight  situs' icn,  1'hla  3  reveals 
that  the  lover  proficiency  group,  even  with  the  expenditure  of  a 
socetihat  larger  number  of  round 3 ,  scored  fm;or  targets  hit  and 
fever  number  of  hits  than  did  the  higher  proficiency  group,  al¬ 
though  the  latter  group  evidenced  a  higher  hit  probability  while 
the  former  a  higher  hit  distribution.  Again,  the  differences  are 
not  statistically  different. 

(3)  It  becomes  necessary  next  to  discuss  the  vari¬ 
ations  of  the  deponrlont  variables  as  functions  of  the  interactions 
between  the  independent  variables.  With  the  three  ladependoat 
variables  of  cquad  size,  rifle  typo,  and  proficiency,  there  will  ha 
three  interactions j  namely,  cquad  eize-rlfle  combinations,  squad 
■ice-proficiency  combinations ,  and  rifle  type-prof iciency  ocnbln- 
ations. 


(a)  Table  h  ahoia  the  number  of  different  tar¬ 
gets  hit,  the  number  of  hits,  number  of  rounds  expended,  the  hit 
probability,  and  the  hit  distribution  as  functions  of  both  squad 
size  and  rifle  typo.  Vs  find  again  that  the  total  number  of  rounds 
expended  tended  to  Increase  in  a  somewhat  linear  fashion  with  squad 
size  being  statistically  independent  of  rifle  type.  More  over,  re¬ 
gardless  of  squad  size,  tlie  number  of  hits  scored  by  the  Arnalite 
rifle  was  materially  lees  in  every  case  than  that  scored  by  either 
of  the  other  two,  Ine  same  condition  holds  true  for  the  number 

of  different  targets  hit. 

(b)  It  is  interesting  to  observe  that  in  spit# 
of  the  unreliability  of  the  Winchester,  which  will  be  ccmaented 
on  at  greater  length  subsequently,  this  rifle  ccrswred  favorably 
with  tho  H-lli  both  in  tho  number  of  bits  and  in  the  n&fcer  of  dif¬ 
ferent  targets  hit  in  each  of  tha  two  daylight  situations  under 
consideration. 

(0)  A  pt-dy  of  Cable  b,  then,  reveals  that  in 
both  attack  and  defense  situations,  the  hit  probability  for  the 
Arcalite  is  appreciably  lower  than  for  either  the  Winchester  or 
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M-lli  vtdch  arc  generally  comjrirablo;  whereas  th3  hit  distribution 
for  the  three  rlflos  is  not  significantly  different,  in  a  statisti¬ 
cal  sense,  these  conclusions  being  independent  of  squad  size,  Vhen 
one  multiplies  the  product  of  the  hit  probabilities  of  the  table 
and  the  expected  battle  load  of  650  rounds  per  rnn  for  the  Win¬ 
chester  or  the  Armlite,  or  of  220  rounds  per  roan  far  the  M-lU  by 
the  number  of  fir  era,  he  obtains  Table  Ua  which  sho'?3  the  number 
of  hits  expected  tabulated  by  rifle  for  the  various  squad  sizes 
in  both  tha  daylight  attack  and  daylight  defense  situations.  Col¬ 
umn  4  of  the  gams  table,  which  is  headed  "Targets  Expected"  is  ob¬ 
tained  by  dividing  Column  2  of  Table  li  by  Column  U  of  tha  same 
table  to  obtain  the  number  of  targets  hit  par  round  expended. 

This  ratio  then  is  multiplied  by  the  total  nunber  of  rounds  avail¬ 
able  to  the  squad  in  the  standard  battle  load  to  yield  the  entries 
in  Column  U  of  Table  ha.  Table  ha  shows  clearly  the  fact  that  the 
squads  arced  with  the  lightweight  rifles  in  either  situation  can 
be  expected  to  obtain  a  greater  nttsber  of  hits  or  to  hit  a  greater 
number  of  targets  than  squads  armed  with  the  M-lh.  For  example, 
a  five-man  squad  armed  with  the  Winchester  can  expect  a  total  of 
1225  hits  and  6h7  targets  hit  as  contrasted  with  an  eleven-nan 
squad  armed  with  the  M-lh  which  can  expect  a  total  of  986  hits 
and  35U  targets  hit,  (See  Figures  25a  -  D.) 

(d)  Table  5  shows  the  same  variables  as  have 
Ju3t  been  discussed,  organized  as  functions  of  squad  size-profi¬ 
ciency  combinations  for  both  the  attack  and  daylight  defense  sit¬ 
uations,  This  table  tends  to  reveal  little  that  1s  now.  The  less 
proficient  squads,  regardless  of  size,  tended  to  expend  mare  rounds, 
scoring  thereby  in  half  the  cases  tabulated  a  somewhat  larger  num¬ 
ber  of  hits  than  the  more  proficient  squads  and  in  three  of  the 
eight  cases  tabulated  a  somewhat  larger  nunber  of  different  tar¬ 
gets  hit  than  the  more  proficient  squads.  Generally,  the  hit  prob¬ 
ability  and  the  hit  distribution  were  both  higher  far  the  mere 
proficient  squads  than  they  were  for  the  less  proficient  squads, 
regardless  of  squad  size. 

(e)  Table  6  shows  the  usual  variables  organized 
to  display  their  dependence  upon  proficiency-rifle  typo  combina¬ 
tions.  Again  this  organization  of  the  data  reveals  little  that 

la  new,  but  it  does  Berve  to  emphasize  the  fact  that,  regardless 
of  proficiency  of  the  firer,  the  Armalite  rifle  has  a  lovrer  hit  i 

probability  than  either  of  the  other  two  rifles;  while  at  the  same 
time  it  tends  to  have  a  higher  hit  distribution  than  either  of  the 


$ 


other  trc^. 


(U)  Table  ^  surrurizos  the  results  of  night  firing. 

It  will  bo  observed  that  even  though  the  targets  wore  indicated  by 
flashing  lights  to  simulate  their  firing,  the  mwber  of  hits  with 
no  battlefield  illumination  vns  so  low  as  to  be  without  signifi¬ 
cance.  Although  performance  Improved  appreciably  when  the  battle¬ 
field  va3  Illuminated  by  flares,  the  number  of  hits  scored  was 
still  less  than  of  the  rounds  fired. 

(5)  Table  8,  which  summarizes  the  significant  con¬ 
clusions  of  the  investigation  of  technique  of  fire,  is  particular¬ 
ly  interesting  In  view  of  the  conclusion  drawn  by  toe  opinion  poll 
that  toe  Arculite  rifle  on  full  automatic  at  100  yards  is  to  be 
preferred  to  either  of  toe  other  rifles  at  this  sue  rango.  The 
data  presented  compare  the  Armalite  on  fully  autonatio  with  the 
M-lii  on  eeni-automat5.c  at  100  yards.  Under  these  conditions,  va 
find  that  the  Armalite,  firing  819  rounds  scared  71  hits  on  27 
different  targets  to  obtain  a  hit  probability  of  0.087  and  a  hit 
distribution  of  0.380.  The  M-1U,  fired  a eni-autcnetically,  expend¬ 
ed  23f?  rounds  to  score  127  hits  on  31  targets,  yielding  a  hit  prob¬ 
ability  of  0.379  and  a  hit  distribution  of  0.2iuj. 


*  All  data  on  daylight  defensive  firing  were  gathered  as  functions 
of  range  (100  yds,  200  yds,  300  yds).  An  analysis  of  rifle 
squad,  or  squad  performance  by  range  revtala  nothing  that  is 
germane  to  the  objects  of  this  experiment  and  hence  in  not  re¬ 
ported  here. 


APPENDIX  1  TO  SECTION  HI,  PART  1,  MS 


KEAFCN  FAILURE 


Although  weapon  failure  was;  not,  and  should  not,  be  deemed 
an  independent  variable  in  this  investigation  in  that  the  experi¬ 
ment  was  not  designed  to  take  it  into  cognisance,  data  on  weapon 
failure  were  gathered  during  the  daylight  attack  and  defense 
phases  of  this  experiment  and  are  presented  in  Table  9  (A)  and 
9  (B)  as  a  natter  of  record. 
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APF&IDIX  2  TO  a-CIICN  III,  PAHX  1,  AHALKTS 


PEE  0?  BIPODS 


The  use  of  bipods  with  both  the  Arnalite  and  M-lii  was  given 
a  cursory  exaninatinn  in  the  defense  phase.  Analysis  of  the  sta¬ 
tistical  results  indicated  no  measurable  iirprovenent  in  accuracy 
of  the  weapons  when  equipped  with  bipods. 


[C  CFF1CIAL  USE  ONLY 


Number  of  Different  Targets  Hit  (Max.  possible  *  2772) 


rget*  £*Pected  to  be 


TABLE  1 


8  «■ 

,  - 1  3  3  5  3  3 

•i  s  5  s  «  *  *  n 

*3  ^*  ©  ©  ©  o 

«  — 


—  o  rt  t-  m  « 

»(a^i  3  ?  s 

S  j3  n  •  •  •  • 

o  o  o  o 

&  3 


o  s 

■*i  •  w  »  s 

2*  2  i 


"'  o*5  2  3  3  3 
*x  3  3  3  3 


M|  B  O  «  «)  o 

•  ft)  «  H  N  O 

©  fi  o  n  ^  m 

Z  M  fH  M  **  ** 


a  ~ 


-'  !l| 


-*»by 

Tq»n^a 


®  N  *  h 

3  •;  S  3 

A  f  n  n 


«  t  94  £ 

s  3  £  a 
•  •  •  • 
©  ©  ©  © 


<rt  «■»  M  O 

5  S  3  3 
“’”23 


S*H  <P  M 

m  n  n 


0b  «»  CO  • 


-  9MU9J9Q 
VflTi**! 


FGu  OFFICIAL  USE  ONLY 


UAD  PKHFORMANCK  A3  A  FUNCTION  OF  RIFUI  TY 
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TABLE  3 


Winchester  407  1040  4428  0.241  0.381 

AnnftUto  348  »»  .323  0.208  0.371 

U-14  374  1083  4538  0.340  0.341 


Daylight  Defense  Daylight  Attack 


TABLE  4 A 


HIT  EXPECTANCY  AND  TARGET  EXPECTANCY 
AS  FUNCTIONS  OF  SQUAD  SIZE  -  RIFLE  TYPE 

Column  No:  12  3  4 


Squad 

Rifle 

No.  of  Hits 

No.  of  Targets 

Size 

Expected 

Expected  to  be  Hit 

5 

Winchester 

1,225 

647 

Arm  all  te 

988 

538 

M-14 

425 

227 

7 

Winchester 

1,630 

764 

Armalite 

1,455 

714 

M-14 

568 

272 

9 

Winchester 

2,257 

941 

Armalite 

1,872 

801 

M-14  . 

771 

329 

11 

Winchester 

2,691 

956 

Armalite 

2,165 

858 

M-14 

986 

354 

5 

Winchester 

746 

424 

Armalite 

627 

343 

M-14 

267 

141 

7 

Winchester 

1,022 

472 

Armalite 

909 

425 

M-14 

374 

166 

9 

Winchester 

1,373 

515 

Armalite 

1,175 

489 

M-14 

428 

172 

11 

Winchester 

1,566 

598 

Armalite 

1,352 

500 

M-14 

528 

180 

*1 


TABLK  5 

SQUAD  PER  FORMAN CK  AS  A  FUNCTION  OF  SQUAD  SIZE  —  PROFICIENCY 
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squad  pnhfohm anc 


r,  -NiciiT  Dr.i'UNSi-:  situation 


No  Illumination 

Flares 

Bifle 

No.  of  Ecunds 

No.  of 

No.  of  Bounds 

No.  of 

TVr>e 

Fired 

Hits 

Fired 

Hits 

Winchester 

4194 

16 

4127 

315 

Arm  all  te 

4406 

28 

4259 

249 

M-14 

4316 

29 

4359 

258 

r 


TAB  LB  9  A 

BITLB  STOPPAGES  PUKtNQ  DAYLIGHT  ATTACK 
(LB TED  BY  CACHES) 


Wtncheste, 

Arm  all  tc 

M-14 

Total  numb*  r  of  weapon  nu*  — 

374 

3*4 

384 

Member  of  ruaa  with  one  or  mora  stoppages  — 

1 

33 

48 

Cauaea  of  stoppages:- 

A. 

Weapon  failure  — 

70 

18 

a 

1. 

Round  did  oot  Ore  .broke 
firing  pin)  — 

U 

3 

>. 

Failed  to  eject  — 

30 

• 

11 

3. 

Shell  would  not  chamber  — 

3 

3 

3 

4. 

Bolt  or*  closed  — 

1 

5. 

Failed  to  feed  — 

It 

3 

4 

«. 

Broken  parts  — ■ 

4 

7. 

No  reason  given  fljolt  fell 
apart,  extractor  pin  came 
out,  broken  hand  guard)  — 

7 

t. 

Bolt  stuck  closed  — 

1 

B. 

Personnel  failure  — 

3 

IT 

n 

1. 

Safety  on  — 

3 

3 

1. 

No  round  in  chamber  (after 
changing  magazines,  rorod 
waa  not  chambered)  — 

S 

a 

3. 

Run  out  of  ammunition  — 

1 

a 

4. 

Failed  to  fire  $olt  not 
closed)  — 

• 

3 

S. 

Weapon  not  use  mb  led 
correctly  — 

1 

6. 

Magnates  not  aeated  — 

3 

t 

10 

C. 

Bid  ammunition 

_0 

JL 

D. 

Unknown  — 

3 

3 

4 

Total  Ruaa  with  Stoppages  — 

76* 

43* 

50* 

*  BntWma  does  oot  add  up  to  total 
because  some  rune  had  two  or  mora 
different  typaa  of  stoppages. 
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TAB La  9  B 


RIFLE  STOPPAGES  DUPING  DAY  LIGHT  DEFENSE 
(LB  TED  BY  CAUSES) 


Winchester 

Arm  elite 

M-14 

Total  number  of  weapon  runs  — 

327 

337 

337 

Number  runs  with  1  or  more  stoppages  — 

64* 

34* 

8 

Causes  of  stoppages:- 

A.  Weapon  failure  — 

n 

33 

-1 

1. 

Failure  to  eject  — 

45 

12 

1 

2. 

Broken  parts  in  bolt  — 

12 

3. 

Failure  to  feed  — 

9 

7 

2 

4. 

Trigger  stuck  — 

2 

2 

5. 

Sights  loose  — 

1 

6. 

Bolt  failed  to  close  — 

1 

4 

3 

7. 

Pound  jammed  in  chamber  — 

1 

4 

8. 

Firing  pin  not  striking  ammunition 

— 

3 

9. 

Double  feed  — 

1 

B.  Bad  Ammunition  — 

3 

1 

C.  Personnel  failure  — 

1 

1 

1. 

Magazine  not  seated  — 

1 

1 

D.  Unknown  — 

_2_ 

Total  Runs  with  Stoppages  — 

75* 

35* 

8 

*  Breakdown  does  not  add  up  to  total 
because  some  rune  had  two  or  more 
different  types  of  stoppages. 
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2.  LOGISTICAL  IMPACT 


a.  Introduction 


The  anticipated  battle  load  in  anaunition,  for  a 
soldier  arood  vith  the  M-llt  rifle,  consists  of  100  rounds  of  a»- 
Munition  in  firs  20-round  magazines  plus  120  rounds  in  two  bando¬ 
leers,  for  a  total  of  220  rounds*.  The  weight  of  this  weapon- 
a— unition  cosbinaticr.  is  22.39  pounds.  An  exaadnation  of  the 
lightweight  high-vel  xlt :-r  rifle-eammition  coebinatlens  re-reals 
tbs  following! 

(1)  Wt.*h  a  ranbet  load  weight  Halt  of  22.39  pomds, 
a  soldier  armed  with  tvra  <  ms  lit*  can  carry  12$  rounds  of  ■■■!» 
ticn  in  firs  25-rotnd  *r  gazines  plus  $2h  rounds  in  bandoleers  (to¬ 
tals  6U9  rounds). 

(2)  With  a  combat  load  weight  limit  of  22.39  pound s, 
a  eo Idler  amed  vith  uia  Winchester  oan  carry  100  rounds  In  firs 
20-round  clips  plus  552  rounds  in  bandoleers  (totals  6$b  rounds). 

(3)  Matching,  on  a  round-for-rouni  basis,  the  cur¬ 
rently  envisioned  M-lii  wsapco-emnmitlon  load  for  the  individual 
soldier  (rifle  plus  220  rounds),  the  soldier  arned  vith  the  Ana- 
lite  and  220  rounds  would  carry  a  battle  load  of  12.20  pounds. 
fti«  represents  a  weight  decrease  of  10  pounds  In  the  rifleman's 
overall  combat  load. 

b.  Discussion 

(1)  The  key  factor  In  ccogjarisoo  of  the  Lightweight 
High-Velocity  Systems  is  the  awuniti  on-carrying  capability  of 
the  ccafcat  soldier  arned  with  a  weapon  f  roe  either  system.  With¬ 
out  add4ng  any  wsight  to  his  coobat  load,  the  rifl— a  amed  with 
a  lightweight  rifle  cess  carry  alncet  three  tines  as  nuch  ■— inl- 
tion  as  the  rlflesnn  arned  with  the  M-llt  (approodsately  650  rounds 
versus  220  rounds). 

(2)  The  offset  of  logistics  on  squod  else  indicates, 
as  pointed  out  in  the  foregoing  analysis,  that  squads  amed  with 
either  of  the  lightweight  rifle  system  are  wore  effective  than 
squad a  of  even  such  larger  size  arned  with  the  M-lit  rifle,  when 
the  criterion  of  effectiveness  is  the  nozber  of  hits  expected  or 


*  Report  ok  Project  lo.  2787,  83  Amy  Infantry  Board,  27  May  58, 

Evaluation  of  Stoall  Caliber  Hijji-yelooity  Rifles  -  Amalite 
- - - 


the  number  of  targets  expected  to  be  hit.  It  has  already  been 
stated  that  the  fire -ran  squad  with  tha  Winchester  will  b'  'uper- 
ior  to  the  elavon-mn  squad  with  the  M-lk.  This  fact  djes  n*  t 
of  itself  determine  an  optiiwm  squad  sire  in  that  an  el^ren-fc  in 
•quad  armed  with  the  Winchester  rifle  will  be  superior  io  the 
fire-man  squad  armed  with  the  same  rifle.  Consequently,  a  deci¬ 
sion  as  to  sqt“d  sise  mu3t  be  based  on  other  considerations,  < 
span  of  control. 

(3)  It  should  be  pointed  out  that  the  foregoing 
statements  concerning  eqwd  effectiveness  dealt  only  wish  the 
msifcer  of  hits  expected  or  the  number  of  targets  expect- d  and 
were  not  based  on  the  comparative  lethalities  of  the  twi  wnpong. 

3.  OPTNIOK  POLL 


a.  Introduction 


Two  different  but  complementary  type#  of  infor¬ 
mation  were  obtained  from  the  Lightweight  High-Velocity  Rifle 
experiment!  Objective  data  in  the  form  of  measured  or  counted 
quantltlee,  and  subjective  data  derived  from  an  opinion  survey 
of  the  troops  engaged  in  firing.  The  analysis  contained  in 
this  section  pertains  to  information  of  the  latter  oatogory. 

An  objective  treatment  of  the  subjective  data  has  been  obtain¬ 
ed  through  mathematical  analysis  of  responses  to  written  question¬ 
naires. 

A  copy  of  the  questionnaire  used  is  contained  in 

Annex  C. 

b.  Results  of  Military  Questionnaire  Analysis 

In  collecting  information  through  the  military’ 
information  questionnaire,  the  following  procedure  was  used! 

First,  responses  were  obtained  from  all  men  talcing  part  in  the 
experiment  as  firers  during  the  period  15  August  -  19  December 
1958.  The  responses  made  to  the  questions  at  the  termination 
at  this  period  (when  the  firers  had  oowpleted  the  attack  phase, 
but  had  not  yet  started  the  defensive  phases)  a re  called  "in¬ 
itial"  measurements.  They  are  the  opinions  obtained  from  the 
men  before  they  had  fired  the  full  oourse  of  the  experiment. 
Opinions  were  again  sampled  following  the  period  23  January  - 
22  March  1959  (when  firers  had  ocmpleted  the  full  oourse  of 
the  experiment).  These  are  called  "final"  measureasnte.  Opin¬ 
ions  of  the  men  after  having  fired  the  full  oourss  of  the  ex¬ 
periment  are  compared  with  the  earlier  opinions  in  order  to 
iadioate  trends  which  developed  with  increased  and  acre  varied 
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experience 


Initial  measurements  wore  vszdo  on  a  total  of  16 
questions  (Questions  1  -  26  of  the  questionnaire  included  in 
Annex  C).  Fiml  measurements  ware  made  on  the  eata  16  questions 
and  on  12  a33ilTcnal  questions  (Questions  17  -  28  of  the  question¬ 
naire).  In  the  final  measurements  responses  wore  obtained  from 
22  of  the  U3  men  who  "had  previously  responded  during  the  initial 
measurements.  In  addition,  10  men  who  participated  during  noal 
of  the  experiment  wore  sampled.  The  responses  of  all  firers  were 
tabulated,  and  tests  of  the  statistical  significances  of  differ¬ 
ences  wore  conducted.  The  results,  as  presented  in  Table  10, 
are  shown  as  percentages  of  responses  to  the  various  categories 
of  answers  possible  for  each  question.  In  addition  to  the  first 
28  questions  (which  were  based  on  weapons  preference),  6  open-end 
questions  were  asked  for  the  purpose  of  investigating  opinions  on 
advantages  and  d  is  ad  vantages  of  the  weapons.  These  will  be  an¬ 
alysed  in  paragraph  (9)  below. 

In  comparing  changes  in  preferences  between  the 
initial  and  the  final  measurements,  the  statistical  signifi¬ 
cance  of  differences  in  the  Indicated  preferences  for  rifles 
was  tested.  This  comparison  was  possible  on  the  first  15  ques¬ 
tions  coiaaon  to  both  sots)  the  questions  ere  divided  by  this 
test  into  two  groups,  those  in  which  preferences  among  rifles 
changed  significantly  (Category  2-8  questions).  The  six¬ 
teenth  question  (Q.  16)  was  not  related  to  weapons,  as  such, 
but  to  caliber  of  weapon  used.  This  is  discussed  in  para¬ 
graph  (3)  below. 

(1)  Category  1  -  Initial  and  final  measures  of 
rifle  prel'crcncoa  differing  significantly. 

In  all  cases  rhere  opinions  changed  signifi¬ 
cantly  between  the  initial  and  tho  final  noasurentnts  (Quest iocs 
1,  2,  6,  7,  11,  12  and  15),  the  changes  were  consistent  In  in¬ 
dicating  an  increased  preference  for  the  Amallte  rifle  and  de¬ 
creased  preferonco  for  both  tho  M-lh  and  the  Winchester  rifles. 
This  is  shown  in  Tablo  10,  where  the  data.  In  the  font  of  per¬ 
centages,  are  reported  along  with  the  levels  of  significance 
associated  with  tho  difforencos  between  initial  and  final  re¬ 
sponses  within  each  particular  survey.  It  is  of  interest  to 
note  that  ono-half  or  more  of  the  riflemen  rated  the  Anaalite 
best  (tho  most  proferred)  in  each  of  these  seven  questions  on 
tho  final  rating  (given  after  the  experiment). 

(2)  Category  2  -  Initial  and  final  rifle  pre- 
foroncaa  not  differing  significantly. 

Wig  re  opinions  did  not  change  significantly 


between  initial  and  final  measurements,  three  patterns  of  pre¬ 
ferences  nay  bo  obsarredt  a.  A  consistent  and  overwhelming 
prei  re  nee  for  one  of  the  weapons;  b.  An  equally  consistent 
and  ©*  »ruhaln±ng  rejection  of  one  of  the  weapons;  and,  c.  The 
nixed  case  in  tfiich  there  is  both  a  preference  far  ode  weapon 
and  a  rejection  of  another,  but  neither  is  "  overwhelming" »  The 
data  are  pmeentad  in  the  three  sections  of  Table  11. 

(a)  Strong  preference  for  one  weapon. 

In  the  uppermost  section  of  Table  11, 
it  nay  be  seen  that  there  was  evidently  a  strong  and  persist* 
eat  preference  for  the  M-lU  over  both  other  rifles  on  the  itass 
covered  in  Questions  3  anTl3  —  items  relating  to  "sights"  and 
to  "accuracy", 

(b)  Low  preference  for  ( rejection  of)  oje 
weapon. 

In  the  center  section  of  Table  11  it  any 
be  seen  that  there  was  evidently  a  consistent  rejection  of  the 
Winchester  rifle  axil  relatively  equal  preferences  for  the  other 
two  rifles  with  respect  to  Questions  k,  8,  9  and  lit. 

(c)  Mixed  preferences. 


The  responses  to  the  remaining  two  items. 
Questions  $  and  10,  indicate  consistent  rejection  of  the  Win¬ 
chester  (but  not  as  strong  a  rejection  as  in  (b)  above,  sol  e 
mixed  preference  (for  the  Armalite  regarding  "grip",  and  the 
M-lit  with  respect  to  the  "ease  of  cleaning  la  the  field"), 

(3)  Larger  versus  small  caliber  (Q,  16), 

Initially,  there  were  no  significant  differ¬ 
ence  la  preferences  for  the  larger  or  sbbEL  caliber  ammitlon 
(p  >  .80).  In  the  final  analysis,  there  was  a  statistically 
significant  preference  for  the  small  caliber  (p  <  .01),  That 
Is  consistent  with  the  general  preference  for  the  Armalite  rifle 
that  apparently  developed  daring  the  course  of  experimentation, 
(dee  Table  12.) 

(U)  Weapons  preference  after  experimentation, 

lb  Table  13,  a  summary  is  presented  of  the 
data  obtained  by  administration  of  the  preference  questionnaire 
during  the  period  following  the  completion  of  field  experimenta¬ 
tion  in  March  1959.  Statistically  significant  differences  in 
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preferences  wn  found  to  exist  far  all  27  item.  Inspection  at 
the  •preferred  prefereooe*  coluan  of  Table  12  readily  leads  to 
•  short  nanery  of  the  f  India  fra  i  In  general,  tha  flrers  after 
harlnc  ooapleted  tha  experiment  preferred  tha  Aralite  rifle  and 
rejected  (had  lowest  preferences  for)  the  Winchester  rifle.  That 
is  to  say,  in  only  three  cases  (Qtuatlona  3,  13,  and  26)  did  tha 
flrers  clearly  prefer  the  M-lii  rifle  over  the  Amlite*f  in  all 
other  oases  they  preferred  either  the  imallte  osar  both  the  M-llt 
and  the  Winchester,  or  they  preferred  the  Amallte  and/or  the 
H-ll»  ever  the  Wlncheeter.  These  preferences  are  diecueeed  In 
order,  following  Table  13. 

(5)  Amallte  clearly  preferred  over  other  two. 
Subject 
Might 


i^so. 
2 


5  Qrip 

6  Xaee  of  loading 

7  Speed  of  loading 

9  Xaee  of  disassembly 

11  Beooil 

12  Qtddc  return 

17  Leant  olisfc 


20  Aoooraey  in  fall  eatoaetio 

23  Liked  best  by  experiment  ore 

2bd  Bather  use  la  night  o<xi*t  v/o 

2$d  R-wt  deadly  et  100  yards 

These  say  be  Interpreted  to  indicate  a  geaaral 
preference  for  the  Amallte  (Questions  2,  $,  6,  7,  9,  23)  and  a 
spadflo  prafsrsaos  for  this  rifle  used  on  full  autoaatlo  firs 
(Questions  31,  12,  17,  Zbd)  or  at  shcrt  distances  (Question  25d) 
accuracy  nay  be  leae  Important  than  speed  of  fire. 


•  See  paragraph  (6)  below. 
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(6)  M-lli  clearly  preferred  crrer  other  two. 

Q.  Ho. 

Subject 

3 

Sights 

13 

Accuracy 

26 

Most  deadly  at  300  yards 

In  general,  it  appears  fro*  the  fixers*  pre¬ 
ference  that  they  believed  tbs  M-lit  to  be  tbs  nost  accurate  rifle 
(Q.  13).  Their  interpretation  of  "accuracy*  here  was  evidently 
heavily  weighted  by  their  opinion  of  the  relative  quality,  from 
the  firer's  viewpoint,  of  this  rifle's  sights  (Q.  3),  and  pro¬ 
bably  was  not  interpreted  to  wean  bench  accuracy.  They  also  in¬ 
dicated  (Q.  26)  a  preference  for  the  M-lU  rifle  aa  being  the  "nost 
deadly  at  300  yards"  —  a  distance  at  which  firing  accuracy  and 
sights  nay  be  considered  quite  important  alenents  of  deadliness"  • 

(7)  Araalite  and  M-lii  preferred  over  Winchester. 

Q.  Ho. 

Subject 

1 

Feel 

U 

Durability 

8 

Ease  of  getting  ready  to  fire 

Ui 

Dependability 

15 

Overall  infantry  nsa 

18 

Least  trigger  backlash 

19 

Worked  best  in  rain 

20 

Most  aalfunctions  on  full  aotcwatio 

22 

Most  other  flrers  would  want  for 
ooobat 

25d 

tether  use  la  night  eonbat  without 
flares 

27 

Most  deadly  at  200  yards 

Bms«  way  be  interpreted  u  a  gemral  raj action 
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of  the  WLacheeter  rifle  relative  to  the  other  two  weapons  (Q.  1, 

8,  IS,  18,  22,  2$d,  27),  and  a  apedfic  rejection  of  the  Winchester 
on  all  item  dealing  with  durability  and  dependability  (Q.  U,  1 h, 
19*  20)*  the  rejection  of  the  Winchester  ia  farther  illnatrated 
la  the  reaponaea  to  eeveral  other  qweetlons  where  the  Araalite 
wm  clearly  preferred  over  the  M-lii  which  in  tarn  waa  clearly 
preferred  over  the  Winchester  (Q.  9,  23*  2itd*  28). 


flmearisedt  If  flares  are  being  weed,  fixers 
prefer  not  to  wse  treoer  aamition.  If  flares  are  not  being 
need,  flrers  definitely  prefer  to  fire  awtonatle,  In  both  eeses* 
pref erenow  are  for  Armlite  over  M-lb,  and  both  over  the  Vla- 
cheeter. 


1.  Ho  etatlatlcal  significance  (p  >  .20) 
In  pref  erenow  for  aatowtlo  (60  peroent)  Tarawa  eeel-ewtomtic 
fire  ( kO  peroent). 


2.  Prefer  (p  <  .01)  not  to  firs  treoer  aae- 
emit  ion  (8?  percent).  ” 


3*  Ho  differenoe  (p  >  .10)  In  pref  erenow 
for  bipod  (17  percent),  sandbag  (38  peroent),  oar  neither  (US  per¬ 


il.  An  pro  rices  It  stated,  a  definite  cue 
fnenoe  (p  <  .01)  fox  wing  Armlite  (70  peroent)  over  the  K-lii 
(30  peroent),  and  elthar  of  these  over  the  Vlacfawter  (0  peroent). 


1.  Preference  (p  <,01)  for  antonatio  (76 
peroent)  veraws  swi-ewSonatio  fire  (2ii  peroent). 


2.  Ho  statistically  significant  differ¬ 
ence  (p  >  .30)  in  preferences  for  treoer  (59  peroent)  or  nco- 
treoer  asm nltlon  (Ul  peroent). 


3.  #1 

of  neither  bipod  nor  aeadfe#! 
along  (3U  percent)  or  tt£04  * 


t*  (9  <&)  tV  W 

H  percent)  ever  eltbw 
oa  (lU  peroent). 


4*  Definite  preference  (p  <.oi)  tar 
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Anaalite  (62  percent)  over  M-lU  (35  percent)  and  both  of  these 
over  the  Winchester  (3  percent). 

(9)  Opinions  concerning  major  advantages  and  dis¬ 
advantages  of  the  rifles. 

At  the  tine  of  Initial  n&asurenents  of  pre¬ 
ferences,  all  flrers  were  asked  to  list  what  they  thought  were 
the  major  advantages  and  the  major  disadvantages  of  each  of  the 
three  rifles.  Again,  at  the  tine  of  the  final  measurements  of 
preferences,  each  finer  responding  to  the  "Military  Information 
Questionnaire"  was  asked  to  list  what  he  thought  was  the  one  moat 
important  advantage  of  each  of  the  three  rifles  and  the  ona  most 
important  disadvantage  of  each. 

The  first  advantage  (or  disadvantage)  listed 
fvjr  each  rifle  by  each  man  was  recorded,  and  the  tabulation  of 
the  things  listed  during  the  initial  measurements  was  compared 
with  those  listed  during  the  final  measurements.  In  making  this 
coaparlsca,  the  responses  were  grouped  into  four  major  categories! 

1.  Items  relating  to  sights,  range,  or 

aocuracy.  *“ 

2.  Items  relating  to  weight,  balance, 

feel  or  grip. 

3.  Items  relating  to  malfunctions, 
safety,  or  dependability!  and 

U.  A  miscellaneous  grouping  of  items 
such  as  caliber,  weigbt“of  ammunition,  ease  of  cleaning  and 
disassembly,  automatic  fire,  none,  etc.  The  groups  were  de¬ 
vised  principally  on  the  basis  of  the  results  obtained  with 
the  questionnaire  proper  j  l.e. ,  with  the  results  presented 
above  in  paragraphs  (1)  through  (8). 

In  no  case  did  the  opinions  (advantages  or 
disadvantages)  change  between  initial  and  final  measurements. 

That  is  to  say,  essentially  identical  advantages  (and  disad¬ 
vantages)  were  listed  for  the  three  rifles  with  the  same  fre¬ 
quencies  during  both  the  initial  and  the  final  measurements. 
Because  of  this  finding,  and  for  simplicity  of  presentation, 

.only  the  results  of  the  final  measurements  are  presented  be¬ 
low  In  Sable  lit,  (Advantages)  and  Table  1$,  (Disadvantages), 

(a)  Major  advantages  of  the  LWKY  weapons. 


The  data  presented  in  Table  lit  indicate 


that  ttaa  major  advantage  of  both  the  Armalite  and  the  Winchester 
had  to  do  with  the  lightweight  characteristics  of  these  two  wea¬ 
pons*  Typical  of  the  oonmenta  n&de,  and  of  the  items  included 
within  the  category,  "Weight",  were  the  words:  "weight",  "bal¬ 
ance",  "feel",  "grip",  "easy  to  fire",  easy  to  load",  etc.  Ihe 
■ajar  advantage  credited  to  the  M-lli  had  to  do  principally  with 
the  preferred  sights  on  that  rifle;  typical  conmenta  Included 
reference  to  "sights",  "accuracy",  "long  range",  etc. 

(b)  Major  disadvantages  of  tho  LWH7  wea 


In  Table  1$,  tte  itens  listed  by  the  fixe m 
as  major  d lead  van tag«3  of  each  of  the  three  rifles  are  aunnarled 
In  terns  of  the  sane  four  general  categories  used  abore.  The  non 
apparently  thought  the  na jar  disadvantages  of  the  Ana  lite  rifle 
ware  related  to  the  sights  and  the  range  of  the  weapon,  and  to 
its  accuracy  insofar  as  accuracy  is  affected  by  sights  sod  range. 
The  major  disadvantage  of  the  M-lh  was  listed  as  its  weight  and 
its  handling  'Jwuractcrlstics  (including  items  such  as  the  slcm- 
neaa  ti  loading,  awkwardness  of  magazine,  etc.).  The  Winchester 
rifle's  rajar  dlcutvartage  was  nearly  universally  listed  as  re¬ 
lated  to  its  dependability  f or,  i.ther,  its  lack  of  dependability); 
typical  of  the  oennents  -td*  were  words  such  as  "fragile",  "mal- 
functiooa",  "undependable",  "not  safe",  "weak  bolt",  etc. 

(c)  cu.woary  of  on lnions  concerning  advantages 


Perhaps  the  most  remarkable  thing  about 
tbs  data  presented  in  this  section  is  the  consistency  with  which 
they  agree  with  the  findings  reported  In  the  preceding  three  sub- 
eeetlons.  It  in  apparent  that  these  men  who  had  the  experience 
of  handling  and  firing  all  three  weapons  show  a  preference  for 
the  lighter-weight  of  the  LUH7  rifles  —  they  indicate  this  both 
in  naming  "weight" ,  etc.,  as  the  major  advantage  of  the  Irma  lite 
end  the  Winchester  rifles,  and  In  naming  it  as  the  major  disad¬ 
vantage  of  the  K-lU  rifle.  It  is  also  apparent  that  these  wen 
prefer  the  type  of  sights  found  on  the  M-lii  rifle  to  those  found 
on  the  other  weapons,  and  it  was  the  sights  of  the  Armalite  that 
was  given  as  the  major  disadvantage  of  that  weapon.  Finally, 
these  men  apparently  rate  "dependability"  highly,  when  judging 
weapons  of  the  types  used  in  this  study,  and  their  rejection  of 
the  Winchester  (of.  sub-section  2,  above)  is  certainly  based  up¬ 
on  their  belief  that  the  weapon  was  not  dependable  as  Indicated 
by  their  listing  this  as  the  major  disadvantage  of  that  rifle. 
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13 

75 
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32 
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P<.02 

2 

■feight 

Initial 

10 

30 

23 

hi 

>.1C 

<  .ot 

Final 

JC 

81 

3 

13 

<.01 

3»s.'  of 

Initial 

L2 

57 

19 

2h 

<.01 

<  .02 

Tnadi- - 

Final 

32 

88 

9 

3 

<  .01 

•* 

I 

'•-■eed  of 

Initial 

10 

53 

'3 

23 

<•02 

<.01 

..adlng 

Final 

32 

91 

6 

3 

<  .01 

11 

F*:Cull 

Initial 

>0 

*«? 

21 

30 

>.o5 

<.01 

Final 

38 

3 

9 

<  .01 

12 

Quick 

Initial 

»0 

~ 

53 

33 

<  .01 

<.01 

Return 

Final 

32 

56 

25 

19 

"  .05 

All  Initial  10  12  70  19  (  .01  ^  „ 

Around  Final  32  56  ltli  0  <f  .01  *ui 


Inf.Ose 


*-\zrr  txrsrr, s  oirm  each  or  rts  '•asjuats 
-rsti  rrmAL  a»©  rru:  sattjos  "id  hot  orm* 
sENTyrcinr  nr  statisticai  tect. 


Question  ;i 

SLn’jt  r 

IBjH 

of 

moca: 

(nriiTi 

3a t era 

3 

rights 

Initial 

L3 

final 

32 

u 

Accuracy 

'Initial 

final 

1:3 

l2L_ 

L 

Dora- 

Initial 

bility 

final 

3 

Ease  of 

Initial 

L3 

getting 

ready 

final 
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9 
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Initial 

!*3 
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32 
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Depend- 

Initial 
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ability 

final 

32 

5 

Qrip 

Initial 

LI 

final 

32 

10 

Ease  of 

Initial 

h3 

field 

Clean¬ 
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final 

31 

Weapon 

Level  of 
Significance  of 
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krrr* llit«  I 

K-Uj  | 

Winchester  | 

Vi thin 

Between 

05 

35 

955 

91? 

!55 

i 

If 
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S  .01 

>.30 

0 

6 

ei 

91 

19 

3 
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17 

67 

53 
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<  .01 
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35 

17 

53 

50 

12 
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>.30 

77 

69 

19 
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Lrrel  of 

Predo ninant 

Questi 

pn 

Prol 

ference  _ 

Number 

Subject 

323HT 

ESQfl 

"Winchester 

— 

■773 

1 

feel 

505 

Llf 

95 

P 

m 

•r 

2 

’■(eight 

SIS 

2 

16 

n 

— 

3 

Sights 

3 

91 

6 

H 

— 

li 

Durability 

!i7 

53 

0 

— 

••f 

5 

drip 

69 

19 

12 

A 

— 

6 

Ease  of  loading 

22 _ 

9 

3 

<  .01 

A 

— 

7 

$eed  of  loading 

91 

6 

3 

<  .01 

A 

— 

6 

Esse  of  Getting  Ready 

n 

50 

3 

<  .01 

A 

— 

9 

Ease  of  Dlsaasembly 

69 

28 

3 

c  .01 

A 

•f 

10 

Ease  of  field  Cleaning 

29 

55 

16 

<.05 

— 

mm 

11 

Recoil 

88 

3 

9 

<.01 

A 

mm 

12 

Quick  Return 

56 

25 

19 

c.os 

A 

mm 

13 

Accuracy 

6 

91 

3 

<.01 

M 

mm 

Hi 

Dependability 

31i 

66 

0 

<■.01 

— 

7 

IS 

Orer-all  Inf.  Use 

56 

LL 

0 

<.01 

•- 

'f 

17 

Least  Clleto 

65 

13 

23 

>.01 

A 

— 

18 

least  Trigger  Backlash 

53 

39 

9 

<.01 

— 

7 

19 

"■forked  Best  in  Rain 

67 

33 

0 

<.01 

— 

7 

20 

Accuracy  on  full  Auto 

68 

25 

7 

^.01 

A 

— 

21 

Host  Half,  on  full  Ante 

11 

l!i 

75 

<.01 

— 

*? 

22 

'itpn  eost  men  would 

want  for  combat 

63 

37 

0 

<.01 

— 

7 

23 

V)jn  liked  beat  by 

Experlnenter 

79 

21 

0 

<.01 

A 

"  T 

2lid 

Rather  use  in  Night 

Ccmbet  with  flares 

70 

30 

0 

<.01 

A 

25d 

Rather  use  in  fight 

Coabet  w/o  flares 

62 

35 

3 

<.01 

— 

7 

26 

Host  deadly  at  300  yd 

12 

88 

0 

^.01 

M 

— 

27 

Most  deadly  st  200  yd 

53 

hh 

3 

<.01 

— 

7 

28 

Most  deadly  at  100  3rd 

.31 _ 

Em 

■m 

<.01 

_ 

A 

7 

sThere  were  32  respondents  to  the'  questionnaire  in  til.  AYi  had  prericwsly  responded 


during  the  Initial  eeasuremanta.  There  were  omissions  that  reduced  the  total  muter 
of  respondents  for  certain  questional  Question*  10  and  17  are  based  on  31  an awer 
sheets.  Questions  19  and  22  on  30,  Question  23  on  29  responses,  Qieatlons  20  and  21 
on  28  responaea, 

**  A  predominant  preference  was  defined  as  a  preference  so  strong  that  there  was  a 
statistically  significant  difference  (at  the  .05  lcrel  or  better)  between  the  weapon 
for  (or  against)  which  the  preference  existed  and  each  of  the  other  two  rifles. 


PERCSNTAOS  DISTRIBUTION  OF  IT3!3  0I7£?f  IS  7112  "OHS  MOST 
IMPORTANT  ADVANTAGE"  OF  EACH  CP  TIC  CANDDA7S  VEAPON3 
BT  32  FdSlS  3UESTICN3)  AFT3  EXPERIMENTATION. 


Weapon 

Amalite 

H-lI* 

Winchester  | 

Sights  (incl. 

Accuracy  and 

Ranee) 

3 

88* 

1 

9 

Weight  (incl. 

Balance,  Feel 
and  Grip) 

!?* 

6 

53* 

Dependability 

U 

6 

0 

Miscellaneous 

a  k 

0 

38 

Sun  of  Percentages 

100 

100 

100 

Number  of  Items 

32 

32 

*  -  maximum  values 
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Weapon 

Arwalitc 

K-lIi 

Winchester 

Sights  (incl. 

Accuracy  and 

Range) 

75* 

0 

0 

'fcight  (incl. 

Balance,  Feel 
and  Grip 

3 

66*- 

0 

Dependability 

9 

3 

91* 

Miscellaneous 

12 

31 

9 

Stun  of  Percentages 

99 

. 

100 

100 

Number  of  Items 

32 

32 

32 

*  -  maximum  values 
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it.  MUITLRT  KTALUATIdl 
a.  Introduction 


This  military  evaluation  of  the  remit*  of  tho  IlfHVR 
Experiment  coco  is  to  of  •  diocuooioo  of  oboorrod  factors  of  mili¬ 
tary  significance  la  light  of  tho  foregoing  oclootifle  aad  mili¬ 
tary  aaftlysoo, 

b.  Objective  li  Impact  of  tho  LWV8  system  oo  squad 

else. 

Primarily,  ad  option  of  tho  ligh tool  ght  high-velocity 
rlflo  eystm  would  permit  •  saollor  olio  oquod  to  hows  gpoator  hit 
oopoblllty  than  tho  present-day  olowsn  —a  squad  (XOUE  7-17C),  ar»- 
od  with  tho  M-lit.  In  particular,  a  firs  won  squad  araed  with  tho 
VQnchootor  lightweight  rlflo,  carrying  22-1/2  pounds  la  arm  aad 
■munition  par  wan  oould  oxpoot  to  soars  up  to  lsO  poroout  aaro  hits 
and  aohloTs  approximately  2-1/2  tlass  grostor  bit  distribution  than 
tho  ourront  eleven  mb  squad  araed  with  tho  M-lit,  aloe  carrying 
22-1/2  pounds  la  arm  and  ■■attrition.  Tho  advantages  of  a  saaller- 
sltod  squad  are  obvious  —  saoler  to  control  and  aero  aoblle,  easier 
to  transport  and  oaolar  to  stpply.  The  groatoot  advantage  lies  la 
tho  econoogr  of  mnpowor  that  oan  bo  realised  through  reduction  la 
aquad  also,  lad  oil  this  can  bs  achieved  while  at  tho  aam  tins 
Increasing  tho  oquod  hit  potential.  Squad  strengths  of  five,  slz 
or  seven  men  are  suggested  so  candidate  si  mo  to  cooeldor  la  con¬ 
junction  with  tho  Lightweight,  High-Velocity  Rifle  system.  In 
sttotitutlag  a  five -men  aquad  for  an  sloven"  wan  oquod  oo  a  given 
frontage  the  question  my  arise  t  "Why  not  double  tho  frontage 
aad  still  retain  the  eleven  mn  squad  siM?"  The  answer  ooncerns 
span  of  o octroi.  This  experiment  was  conducted  on  three  ranges 
varying  fron  90  to  110  yards  in  width.  Through  constant  obser¬ 
vation,  It  beoam  apparent  the  average  leader  had  reached  his 
limit  in  trying  to  tactloally  control  a  squad  spread  across  this 
frontage.  Another  question  my  be  raised  i  "Why  not  saturate  a 
100  yard  frontage  with  an  eleven-men  squad?"  The  obvloue  answer 
la  that  such  a  deployment  would  increase  vulnerability  through 
over-oonoentration  and  would  not  be  eeonaaioal  of  mapouer.  this 
last  point  seam  critical  efaen  considering  the  IB  Anqr  vis  A  vis  ’  * 
the  potential  enemy.  Admittedly,  many  other  factors  east  bs  con¬ 
sidered  in  miring  the  final  deters inati on  of  aquad  aise  including 
expected  attrition  rate,  other  armament  requirements,  logistical 
support  requirements,  tactical  flexibility  aad  envisioned  aquad 
■lesions.  Military  evaluation  of  this  experiment  indicates  a 
smller  sissd  squad  would  appear  adequate  to  do  the  job  afcen  arm¬ 
ed  with  the  UfflV R  system. 


e.  Objective  2:  To  compare  Hie  effectiveness  of  squads 
illmad  with  u^apona  ofthc~LVJnVH  nygtan  vttk  squads 
iraodi  with  tlio  H^lVrlflo. 

(l)  Hit  Probability 

As  Judged  by  percentage  of  hits  per  round  fired, 
the  umber  of  hits  scored  by  the  LWK7R  system  wj  comparable  to 
that  scored  by  the  M-lU.  As  a  result  of  ailitary  obsenratloos  and 
opinion  poll  of  the  using  troops  (Sea  Section  XIX,  Fart  3),  certain 
opinions  any  be  ventured  to  explain  this. 

(a)  Throughout  the  experiment,  certain  weak¬ 
nesses  were  noted  in  the  candidate  rifles  of  the  LlOTR  system. 

The  Winchester  which  was  comparable  to  the  M-llt  in  hit  capability 
had  an  extreme  breakdown  rate,  particularly  when  fired  on  full 
automatic.  In  fact  during  the  experiment  all  the  Winchester  spare 
parte  were  consumed,  and  of  the  twelve  Winchester  rifles  original¬ 
ly  available  only  three  were  operational  at  the  termination  of  tbs 
experiment.  This  deleted  the  Winchester  fro*  the  last  few  days 

of  automatic  fire  runs.  As  a  result,  the  troops  lost  confidence 
in  this  rifle  and  rejected  it  completely  as  a  rifle  to  carry  in 
ooebat  (See  Section  Hi,  Part  3).  However,  the  Winchester  rifle 
has  many  desirable  qualities.  First,  the  Winchester  is  as ac¬ 
curate  as  the  M-lii  end  is  the  outstanding  asaber  of  the  LWH7R 
system  in  this  respect.  The  Winchester  has  no  noticeable  recoil 
when  fired  on  full  automatic,  and  1s  a  fraction  at  a  pound  lighter 
than  the  Araalite.  The  sights  appear  to  be  a  particularly  worth¬ 
while  feature  of  the  weapon. 

(b)  The  other  candlate  weapon  representing  the 

lightweight  high-velocity  rifle  system  was  the  Araalite  Aft-15, 
caliber  .222.  The  Araalite,  while  significantly  below  tbs  other 
two  rifles  in  hit  capability,  was  comparable  to  the  H-lli  in  dur¬ 
ability,  freedom  fro*  malfunction,  and  freedom  from  parts  break¬ 
age.  It  handled  wall.  It  did  not  overheat  or  smoke,  as  did  tbs 
M-lii,  when  fired  on  full  automatic.  The  Araalite  became  the  fav¬ 
orite  weapon  of  tbs  using  troops,  who  appreciated  most  of  all  its 
reliability,  its  light  weight,  and  its  comfortable  * "g  under 

ell  circumstances  including  full  automatic  firs.  It  is  suspected 
that  the  serious  deficiency  of  the  Araalite  rifle  with  regard  to 
aocurecy  may  be  attributed  primarily  to  its  sights,  lbs  Araalite 
sights  were  the  feature  most  criticised  by  the  experimentation 
fixers.  A  possibility  of  improving  the  sights  would  be  to  length¬ 
en  the  distance  between  the  front  and  rear  sight  (sight  radius) 
from  the  present  18.2$  inches  to  2$  inches,  thereby  increasing 
the  Araalite  sight  radius  by  1/3  and  making  it  approximately  tbs 
same  as  that  of  the  other  two  rifles.  Another  possibility  would 


be  to  radooigq  the  eight  oo  that  the  aaoraxt  of  im  visible  « roved 
the  target  4mo  th*  tight#  or*  la  alignaent  lo  Increased.  It  la 
alee  oaneidorad  that  tbo  windage  aad  elewetlea  adjwtaente  oa  tbo 
Aruallte  eight*  art  too  ocaplas  and  coaid  bo  aodlf lad  to  approach 
tba  simplicity  of  tbo  Winchester  sight#. 

(o)  la  sumry,  a  roliabla  bit  capability  equal 
to  that  of  tba  *-1 k  oaa  bo  achieved  frco  tba  Llgbtwel£t  High-Telo- 
oity  aystaa  through  ooWlalng  tbo  Jowupstratod  virtue#  of  tbo  too 
LUBT  Rifle#  wed  la  tbia  asporluont. 

(2)  Hit  dlatrlbotion 

Another  raonlt  proaoatod  through  adaotiflc  an¬ 
alysis  of  tbo  axpariaect  oaa  "that  tbo  bit  distribution  of  tbo 
lightweight  high-velocity  rifloa  oaa  bottor  than  that  of  tbo  H-Ib*. 
Hit  distribution  ref  aro  to  tba  total  mbor  of  targeto  hit  divided 
by  tbo  total  mbor  of  hits. 

(o)  i  posaibla  explanation  for  tba  superior  bit 
distribution  capability  of  tbo  LV'*nt  systaa  la  that  tbo  lifbtor 
weapon#  ooold  bo  shifted  far  aero  easily  aad  rapidly  fro*  target 
to  target  aad  eould  bo  aligned  aoro  quickly  than  tba  H-Uu  Tbia 
explanation  la  sustained  by  tba  troop  opiaiaa  poll  wherein  tba 
flrers  ladloatad  a  prof aronoo  for  tba  Anallta  rlfla  aad  oo—a  nt- 
ad  favorably  oa  lta  wight,  food  grip,  low  reooil,  look  of  ollab, 
aad  quick  return  to  alignaent.  In  fact,  lade  of  diW  aad  quick 
rataru  aey  bo  tbo  factor*  which  allowad  tbo  lraalito  In  one  speo- 
lal  altuatlon  —  vboroin  tba  Arwllte,  flrad  oa  Mil  aUtoaatlo 
(la  abort  bursts),  was  coopered  to  tba  M-lh,  alao  flrad  oa  fall 
autoaatle  (la  short  borate),  at  a  range  of  100  yards  —  to  achlovo 
both  aoro  hi  to  and  a  greater  hit  dletrlbutlcn  tbaa  the  B-li»  (See 
labia  16).  It  appeared  that  tbo  artrwa  cuanlatixe  roooil  and 
rapid  overheating  of  the  H-lU  oariouoly  degraded  parferuanoo  ubaa 
fired  an  full  aatooatio. 

(b)  Prow  constant  observations  on  tbo  line  dar¬ 
ing  tba  opwtowt,  it  booaaa  evident  that  ovaa  with  the  LWVR  eyo- 
toa  aaapono  with  their  negligible  reodl  aad  lev  rate  of  cUafc,  long 
bursto  at  autcaatio  fir*  (aoro  than  ?  rounds  par  burst)  aoro  la- 
offaotlva  at  xaagaa  of  100  yards  aad  beyond.  Oa  the  other  hand, 
sbert-barot  eafccratio  fire  (3  to  6  rounds)  wing  tba  DOTH  eyatoa 
aaapeao  appeared  to  bo  offootiva,  particularly  at  a  range  of  100 
yards.  Another  factor  which  ana  noted  through  cboorvatlon  oa  tbo 
line  wo  tbo  autoaatle  fire  technique  Wdch  the  squads 

vara  oaplcylng  ulth  the  LVBT  rifles  during  autoaatlo-flro  rone. 

They  do  libera  toly  alaad  tba  flrot  Wort  of  each  burst  so  that  it 
would  strike  la  front  of  tbo  target,  aad  by  firing  a  beret  of  3 


to  6  modi  they  "walked  tha  bullets"  through  tha  target  aa  the 
■aula  cllabad.  then  tha  target  appaarad  suddenly  far  a  fan 
ssocoda  thara  was  llttla  tiae  for  alow,  careful  aiming.  It  la 
posslbla  that  aaasad  troop  assault  would  ba  particularly  vulner- 
abla  to  this  typa  of  automatic  fire.  All  this  would  aaaa  to  rein- 
forca  tha  premise  that  every  nan  araad  with  an  LVH?  rlfla  west 
hawa  a  rlfla  oapabla  of  being  aat  on  a  cyclic  rata  of  full  auto* 

■a tic  at  tha  diacration  of  tha  individual  rifleman.  Thla  la  re¬ 
quired  in  order  to  exploit  tha  special  characteristics  at  tha 
LWH71  system. 

(c)  In  3 m wiry,  tha  advantages  in  hit  distri¬ 
bution  displayed  by  tha  LWHV3  syataa  appear  to  result  from  these 
characteristics »  light  weight,  s  batter  grip,  and  on  auto aat lc 
fire,  low  recoil,  low  rata  of  cliab  and  a  quick  return,  all  of 
which  resulted  in  a  acre  easily  handled,  acre  controllable  rifle. 
Further,  the  aost  potentially  deadly  fire  technique  with  the  LlflTB 
system  appears  to  involve  short-burst,  full  automatic  fire. 

(3)  Might  firing  capabilities 

(a)  Tha  representative  rifle  of  tha  LtflTB 
system  that  was  generally  tha  aaaa  as  the  M-lli  in  hit  capabil¬ 
ity  was  the  Winchester,  caliber  .22b.  then  fired  in  a  series 
of  runs  at  night  mader  conditions  of  flare  illiadnation,  the 
total  hits  achieved  by  tha  Wlncheeter  exceeded  those  of  the 
M-IU  by  29  percent.  It  is  believed,  however,  that  under  theta 
particular  circumstances  this  superiority  is  attributable  large¬ 
ly  to  tha  Winchester  rifle  sight  itself  rather  than  to  soma  in¬ 
herent  lightweight  high-^wlocity  rifle  characteristic.  The  Win¬ 
chester  sight  appeared  to  have  tbs  special  quality  of  permitting 
more  light  to  roach  the  fixer's  eye  and  at  giving  him  a  better 
view  of  the  targat  when  tha  eights  ware  aligned  under  conditions 
of  limited  visibility.  Under  these  aaaa  dr cmstances  of  fare 
illumination  at  night,  both  tha  Armalito  and  M-Ui  had  almost  Ident¬ 
ical  hit  capability.  Under  daylight  conditions  this  special  sit¬ 
uation  no  longer  exist od  and  the  M-lii  and  the  Winchester  were 
again  nearly  the  sane  In  achieving  hits. 

The  hits  achieved  by  all  three  rifle  types 
at  night  under  oondltions  of  flare  illumination  appear  to  have 
tactical  significance.  As  an  axample,  squads  armed  with  a  light¬ 
weight  high-velocity  rifle  (as  represented  by  Winchester)  were 
able  to  score,  while  firing  at  night  wader  flares,  fully  30  par- 
oent  as  aaqr  hits  as  thsy  ware  able  to  score  in  daylight. 

(b)  Under  conditions  of  darkness  (non-lllw- 
laated)  noes  of  ths  three  rifle  types  demonstrated  as  aimed  hit 


oapability  at  any  of  the  Uraa  ranges  (100,  200,  300  yda).  The 
hlta  soored  never  axoaadad  seven  par  thousand  rounds  of  aaauni- 
tiaa  firad.  lha  hlta  acorad  were  rand  on  and  there "was  no  ata- 
tlatloal  diffaranoa  between  tha  LVBYR  syatea  and  tha  K-lU  (See 
labia  17).  Slnca  an  any  tactical  doctrine  a^bulua  night  oper- 
ationa,  it  aesae  daairabla  that  tha  squad  bn  eapabla  of  defend* 
lag  itaalf  at  night,  preferably  at  ranges  graatar  than  90  yard  a. 
It  la  suggested  that  this  could  bn  accoapllahed  in  two  ways.  lha 
defensive  capability  of  tha  squad  at  ni&t  oould  ba  enhanced  by 
haaping  tha  squad  battle  toon  under  continuous  illualnation,  or 
by  placing  within  tha  squad  an  area  weapon  eapabla  of  eugaenting 
tha  dsntroctivw  firepower  organic  to  the  squad  under  conditions 
of  restricted  risibility.  In  this  regard  raferenoe  la  aade  to 
final  feport  -  Evaluation  of  IIBLKZ  (0)  (CDOO,  CUEC  58110). 

U.  AIDS  TO  FTHDIQ 

a.  Traosr  Aacmltlon 


Observation  of  the  results  of  tracer  fire  at  night 
(using  the  H-Ui  only)  under  both  illueslmtod  and  noo-llluainated 
conditions  did  not  indicate  that  tracer  had  any  significant  value 
in  increasing  tha  maker  of  hits  par  hundred  rounds  fired.  It  Is 
recognised,  however,  that  tracer  has  value  in  designating  asd  out* 
lining  targsta  and  targst  areas. 

b.  Bipods 

lha  use  of  bipods  was  attained  with  tha  M-lit  and 
tha  Armlita.  Iba  results  ware  negative.  In  aocomting  for 
their  lower  scores  with  bipods,  the  firers  felt  tha  bipods  set* 
ad  as  a  drag  on  tha  rapid  shifting  of  tha  rifle  froa  target  to 
target  and  also  iapeded  quick  alaing. 
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TABUS  16 
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ARJUUTX  AR-15 
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12 
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.0257 

19.1*5 

ATNEX  A 


LWH7R  SXPEKZKEXT  REPORT 


DESIGKS  Of  EXHKTJCJfT 


Design*  and  schedule*  at  tbs  experinentatioo  are  presented  la 
detail  la  the  succeeding  tables  of  this  section. 

Details  at  the  arrangement  and  sequence  at  target  arrays  are 
illustrated  la  the  figure  isaed lately  following  (page  A-2). 

In  all  tables,  the  designations  V.  A,  and  M  refer  respective* 
1*  to  the  ’dnchester,  Araalite  and  H-lu  rifles. 
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*For  these  particular  runs,  the  squad  was  armed  with  eight  H-ll* 
rifle  or  semi-automatic  fire  and  two  K-U*  rifles  on  automatic  fire. 
Ihesa  substituted  for  the  eight  H-l  rifles  and  two  BARs  assigned 
under  ROC  ID  (Reorganized  Combat  Infantry  Division),  TQScE  7-17c. 
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DATA  rcrors 


Thl3  annex  contains  the  forms  used  by  the  data  collectors  and 
hit  counters  to  record  the  information  obtained  by  them  during  each 
of  the  559  runs  in  the  LMiYR  experiment. 

The  forms  are  self-explanatory  with  a  few  exceptions,  listed 
below: 

a.  "pirers  index"  refers  to  the  relative  marksmanship 
proficiency  standing  as  derived  from  pre-experiment  firing. 

bw  "Span  number*  refers  to  the  relative  position  on  the 
line  cf  each  firer  during  each  run. 

c.  "Weapon  type  and  number"  refers  (in  addition  to  the 
rifle  type)  to  the  special  number  given  each  rifle  used  in  the 
experiment. 


BEST  AVAILABLE  COPY 


B-l 

FOE  OFFICIAL  OSE  ONH 


D'Y  1ST  t~TACX 


Circl* 

Circle 

Circle 

Firer’< 

Vestheri  Clcv.dy  Sunny 

fierce  ¥t  1  2  Cntei 

Sran  .#»  1  2  •  4. 

i  Naas 

Dairin*  Hot  Cold  Moderate 

Kcr.th:  0  Cf  D-.r  ff  Month 

5  6  7  3  9  10  11 

Serial  1 

Pun  e 

Fir'  .-'a  Index 

Platoon  : 

3 

Circle 

Weapon  Type  end  0t  Anralite 

Winchester 

HU 

1 

2  3  4  .5  A 

7  8  9 

10  11 

0  Of  Rounds  Issued  T-  Finer t 

Place 

"X’  in  Blank  After  Insurl;^  that  Woe  pen  ia  Set  for 

Seni-Autocatie 

Circle 

0  of  Hen  in  Squad  *  5  6 

7  8  9 

11 

Pun  Starting  Tiac :  H-nrs 

Minuter 

TARGET 

Circle  #  of  Cheek,  if 

Circle  0  of 

Circle  #  of  Rounds 

# 

founds  Fired  No  Fire 

StoDt>ai<cu  or 

Fired  After  Whistle 

or  Write  »  if 

Write  0  IT  0 

or  Write  0  IT  0  Mot 

if  N^t  Listed 

Not  Listed 

Listed 

1 

012345673  7 

1  2  3  4  5 

1  2  3 

2 

0123456789 

1  2  3  4  5 

12  3 

3 

0123456789  ,  ’ 

1  2  3  4  5 

1  2  3 

4 

012  345678° 

1  2  3  4  5 _ 

12  3 

5 

012  34567S9 

•  1  2  3  4  5 

1  2  3 

6 

012345678  9- 

1  2  3  4  5 

12  3 

7 

01234567  ?  9 

1  2  3  4  5 _ 

1  2  3 _ 

TiTALSi 


r,c-.arks  t  Nature  «f  Failure  or  Demgc  to  Weapon 


Cause t  ■  •  Result: 

Recorders  Naaes _  Serial  #„ 

REMlTUCSi  .  . 


'  2-2  BEST  AVAILABLE  COPY 

*  .» 

FOR  OFFICIAL  OSE  ONLY 


CAYLIG  ;  :  PC  Jim  ;\u.omatic  Fire; 

Date:  Mouth  # _  f  of  day  of  mead:  _______ 

Clrclo  tor  got  sequence:  12  3 

Run  #  ______  Circle  platoon  $:  1  2  2 

Circle  #  of  men  la  squad:  5  6  7  8  9  11 

Clrclo  woapon  type  and  #:  Ariraiito  V  ioc heater  it.  14 

123458786  10  11 

Flier's  name:  ____ Serial  #  _____________ 

#  of  rounds  lasuod  to  flrur: _ 

Place  "X*  In  blank  after  iaaurlaj  that  weapon  la  d*.t  far  automatic  fire:  __ 
Run  starting  times  Roars  _____  f-1  vaUc _ 

Circle  #  of  stoppages  or  write  0  If  4  not  lletod: 

123  4  56789  1C  _ 

#  of  rounds  flrer  ha3  loft  at  cad  of  run: _ 

Remarks:  Nature  of  woatx>a  failure  or  Cam  ago  ___________________ 


Cause:  ______________________  Result: 

General  Comments: 


Rocordcr’s  name: 


B-h 


BEST  AVAILABLE  COPY 


FOR  OFFICIAL  USE  ONLY 


MTtlGHT  POSITION  DEFEJEI  (Se»d-Aut«*tic  Fire) 


Eutei  Kenth  # 

Circle  target  ••_>qu*neei 


#  of  day  of  nonth 
12  3 


Run  I  Circla  Platoon  111  2  3 

Circle  #  of  »en  in  » qusdi  5  7  9  11 

Cirsle  weapon  type  and  #i  ArBalite  Winchester  Mil. 

1  2  3  4  5  6  7  8  9  10  11 


rirer'a  nanes 


Serial  |_ 


#  ef  round*  issued  to  firert  __________ 

Place  *X*  in  blank  after  insuring  that  weapon  is  set  for  seol-^ut 
first  _ 

Run  startin'  tins  s  Hour*  ________  Kinutes  . 


Distar  c*  to 
target  (yards) 


Circle  #  of  rounds  fired 
or  write  t  if  #  ret  listed 

0  1  2  3  4  5  _ 

0  1  2  3  4  5  _ _ 

0  1  2  3  4  5  _ 


Circle  #  ef  stoppages 
or  write  #  if  #  not  listed 


#  of  rounde  firor  hrs  left  at  end  ef  runs  __ 
Rancrkst  Nature  of  weapon  failure  or  dona re 


rAYiicu.'  p.-ariox  m :ru:c>«: 


CircJ.  wv.Wh-r:  Ci  -u-jy  Ri-’nUg  Jj(  Cotd  I  odvtrahl 

EcUc  fcvouth  # _ *  A  C\y  A  uiiuth  _____ 

CL'clw  U/fU  *wqucv:^  l  4.  3 

Run  •  ______  Circle  pin  toon  #:  1  2  3 

Circle  #  a t  men  la  e;ua_:  5  3  7  I  »  11 

Clrc.o  uIsLukk  Ui  ft*t  ;g  »tco  (ye!*,:  300  200  100  00 

circle  wjjp  *»  tyve:  ArmaUU  >  Inc  beater  h.  14 

Place  •  X  •  ta  blank  vlcr  insuring  that  ail  hit  iwttche*  tad  wiring  arc  lntaok 

an-i  lu  gxx.  jporaUiig  c:  tkJUjn.  _ 

riraj  .•ecarx.-os  arc  utivatjo:  iio'u-s  Minuter  ______ 

,'1b.  reco/d-a  are  stopple  Heura  ______  Vloutea  ________ 

ivu  1  atartlnf  Cm . :  H  >ura _ M  lout-.  a  ______ 

Up  *  ooeopivitoa  A  a  run,  write  both  tho  nunaoer  and  ttu  aUrting  time  of  that 
run  m  Lhj  rwcocccr  chart  and  then  p»a.o  an  *  X  *  here:  _____ 

i'ARGtiT  #  Ciroa  #  of  h!U  or  writa  f  It  #  not  Uatad 


BEST  AVAILABLE  COPY 

B-S 


FOR  OFFICIAL  USE  ONLY 


rnciir  pcctticn 


Circle  weather:  cool  cold  mining  cloudy  clear 

si  coo  phase:  'lari  quarter  ha  J  tcA 
Date:  >:onth  1  ______  ♦  of  day  oi  rnont'i  _______ 

Circle  tar  got  sequent:  12  3 

Sin  #  _ _ _ _  Clrcio  platoon  #:  1  S  3 

Circle"?  c t  maa  In  snad:  5  7  9  11 

Circle  distance  to  firing  Una  Qrdo):  2CC  :?QC  125  CO 

Circle  wea.xin  type:  Aroia.i^o  lac  heater  r.le 

Place  •A'  la  blanL  rjtv r  lo^urlo"  that  *11  hit  switches  and  wiring  are  Intact 

and  in  good  operatic  couth  tiao.  _____ 

Tine  recorders  arc  ^tivatod:  l.ocru  ________  i.laScs  ________ 

Tine  recorders  era  ntoppod:  Kocra  ________  Limits  _______ 

Ran  starting  dm*  Hours _ .S  I note# _ 

Upoc  completion  of  a  run,  enter  specified  Information  on  the  recorder  chart. 

TAflGCT  # 

1 

<s 
% 

3 

4 

5 
(S 

7 

8 
9 
10 
11 
12 

13 

14 

15 
1C 

17 

18 
19 
£0 
£1 
22 

23 

24 

25 
23 

27 

28 
22 
30 
21 
32 

TOTAL _ 

Recorder's  name: 


B-7 


BEST  AVAILABLE  CORY 


FOR  OFFICIAL  USE  QNU 


AN7E2  C 


LVjiVR  EXPERIMENT  REPORT 


OPINION  POLL 


This  annex  contains  a  copy  of  the  "Military  Information  Check 
2ieet"  used  in  obtaining  opinions  on  the  candidate  rifles  from  32  of 
the  riflemen  who  participated  in  the  L'-THTH  experiment.  The  sample 
else  was  not  larger  due  to  attrition  to  the  original  experimentation 
forces  brought  about  by  transfers,  illness,  leaves,  etc. 
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KHJTJLPT  INFORMATION  CHECK  SHEET 


HIKE: _ 

(last)  (First) 


_ SERIAL  NUMBER:  _ 

(Initial) 

DAT2  COMPLETED: 


INSTRUCTIONS 

Please  answer  these  questions  after  you  hare  fired  all  the 
weapons.  Tour  opinions  will  help  decide  which  weapons  are  "best" 
for  certain  purposes. 

Please  give  a  frank  answer  to  every  question.  Some  of  the 
questions  will  be  hard  to  answer.  For  example,  you  nay  think 
that  all  three  of  the  weapons  are  about  equal  in  certain  things. 
Even  when  this  is  the  case,  force  yourself  to  make  the  choices 
that  are  asked  for.  If  you  wish  to  explain  any  of  your  answers, 
please  comment  in  the  spaces  provided. 

Hanks  for  your  help  in  this  very  important  project. 
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DIRECTICW'S 


Put  an  I  in  the  space  that  be3t  describes  your  opinion. 

If  you  do  not  find  an  answer  that  exactly  fits  your  ideas,  put 
an  I  opposite  the  one  answer  that  cones  clo3e3t  to  it,  or 
write'  in  your  own  answer  in  the  space  provided  for  comments. 


1.  Some  rifles  seem  to  be  better  balanced  than  others— they  Just 
"feel"  right.  Which  rifle  did  you  think  had  the  be3t  "feel"? 

Armalite  Win  Chester  M-llt 

The  best  rifle  was  (check  one)......  _____  _____  __ 

2.  Some  people  like  a  heavy  rifle  and  others  prefer  a  lighter  one. 
■Which  rifle  did  you  think  had  the  best  weight? 

Armalite  Winchester  K-lli 


The  best  rifle  wa3  (check  one).......  _____  _____  ___ 

3.  The  sights  on  these  three  rifles  are  a  little  bit  different  from 
each  other.  Which  one  did  you  think  was  best? 

Armalite  Winchester  K-Iii 

The  best  rifle  was  (check  one).......  _____  _____  _____ 

h.  Some  rifles  seem  to  be  tougher — can  "take  it*  better — than  others. 
Which  of  those  rifles  do  you  think  would  stand  up  best  under  combat 
conditions? 

Arcalite  Winchester  M-1ii 

The  best  rifle  was  (check  one).. .  _____  _____  ___ ___ 

5.  Each  of  these  rifles  has  a  different  kind  of  grip.  Most  people 
prefer  one  kind  of  grip  to  another.  Which  grip  did  you  like  be3t? 

Armalite  Winchester  H-lh 

The  best  rifle  wa3  (check  one) ...••••  _  _  _ 
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6.  Some  rifles  sees  to  be  easier  to  load  than  others,  Which  of 
these  rifles  did  you  think  was  easiest  to  load? 

Anaalite  Winch ester  M-lb 

The  easiest  rifle  was  (check  one).....  _____  _  ■ 

7.  Tou’re  had  a  chance  to  load  each  of  these  rifles.  Which  one 
could  you  load  most  quickly? 

Anaalite  W1  nchester  M-lb 
The  quickest  rifle  was  (check  one)....  _____  _____  __ __ 


8.  Besides  loading  the  rifles,  you  had  to  do  sene  other  things  to 
each  of  them  before  you  could  fire — for  example,  release  the  safety. 
Which  rifle  was  the  easiest  to  get  ready  to  use? 

JLnaalite  Winchester  M-lb 

The  easiest  rifle  was  (check  one) .  _____  '  _____ 

9.  Each  of  these  weapons  had  to  be  taken  apart  in  different  ways. 
Which  rifle  was  the  easiest  to  take  apart? 

Anaalite  Winchester  M-lb 
The  easiest  rifle  was  (check  one).....  _  _  _ 


IX).  Some  rifles  are  easier  to  clean  in  the  field  than  others.  Which 
of  these  rifles  was  the  easiest  to  clean  in  the  field? 


Armallte  Winchester  M-llt 
The  easiest  rifle  was  (check  one) . _  _____  _  ____ 

11.  Some  rifles  hare  greater  recoil  than  others.  Which  rifle  did  you 
like  best  from  the  point  of  view  of  recoil? 

Armallte  Winchester  M-lb 


The  best  rifle  was  (check  one) 


12.  Some  rifles  are  harder  than  others  to  get  back  on  target  after  a 
round  has  been  fired.  Which  of  these  rifles  seemed  best  —  that  is, 
returned  quickest? 


Armallte  Winchester 


The  most  accurate  rifle  was 


(check  oas) 
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13.  Probably  you  made  better  scores  with  one  of  those  rifle3  than 
with  the  others.  Which  one  scored  to  be  rest  accurate  for  you? 

Ar-.ali.te  Winchester  K-ili 

The  nost  accurate  rifle  was  (check  one)  ___ 

U.  Some  rifles  just  seen  to  be  more  dependable  than  others.  Others 
can’t  be  trusted  so  rruch.  Which  of  these  rifles  seer.ed  to  you  to  be 
most  dependable? 

Arnalite  Mncbestor  K-l!x 


The  rest  depen’-'ble  rifle  was........  _____  ___ 

(cne'ck  one) 

15.  In  your  opinion,  which  of  these  throe  rifles  would  be  the  all- 
around  best  one  for  the  infantry  to  use?  Try  to  consider  all  the 
thirds  that  are  Important  to  you  —  weight,  long  and  short  range 
accuracy,  dependability,  ease  of  use,  caliber  of  ammunition,  and  30 
on.  Which  one  do  yru  think  would  be  best? 

Arnalite  Winchester  H-Ui 

The  best  all-around  rifle  would  be..  _ ___  ___ 

one) 

16.  If  you  had  a  choice  between  (1)  a  larger  caliber  round  (such  a3 
.30  caliber  —  the  standard  XATO  round)  and  (2)  a  smaller  caliber 
round  (such  as  the  .2?  caliber  Winchester  round),  which  would  you 
prefer  for  combat  use?  (chock  one  ben  only.) 

______  Prefer  the  larger  caliber  ammunition 

_  Prefer  the  smaller  caliber  ammunition 

_  Have  no  preference  between  the  two 

17.  Some  rifles  are  likely  to  "climb"  when  they  are  on  automatic 
fire.  Which  of  these  rifles  did  you  think  was  best  (climbed  the 
least)  when  on  automatic  fire? 


Arnalite  Winchester  K-lIx 

The  best  rifle  was  (check  one)......  _____ 

18,  Seme  rifles  have  trigger  backlash.  Which  rifle  did  you  think 
had  the  least  trigger  backlash? 

Arnalite  Winchester  H-lIt 
Least  trigger  backlash  (check  one)...  _  _ 
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19.  Some  rifles  work  better  than  ether  rifles  when  it’s  raining. 
Which  rifle  did  yxxi  think  worked  best  in  the  rain? 

Arvtllte  Winchester  ??-I  h 

Worked  best  in  the  rain  (check  one)..  __ __  _ ___  ___ _ 

20.  Sons  rifles  may  fire  more  accurately  than  others  on  full  auto¬ 
matic.  itiich  rifle  do  you  think  fires  most  accurately  on  full  auto¬ 
matic? 

Arnallte  ’-Winchester  H— Ijj 

Host  accurate  on  full  automatic. ....  _______  ___^ 

Tcht'cic  one) 

21.  Some  rifles  ■nay  malfunction  more  often  than  others  on  full  auto¬ 
matic?  Which  rifle  do  you  think  malfunctions  most  often  on  full 
automatic? 

Arr.alite  Winchester  M-lk 

Malfunctions  most  often  on  full 
automatic  (check  one) . . _____  _____  ______ 

22.  In  combat,  which  rifle  do  you  think  most  of  the  other  WAM-lk 
firers  would  want  to  use? 


Arnalitc  Winchester  M-lii 

Hie  rifle  they  would  like  best  is 
(check  one).... . . . .  .  .  . 


23.  Which  rifle  do  you  think  is  liked  be3t  by  the  people  -mining 
the  experiment? 

Armalite  Winchester  M-lli 

The  rifle  liked  beet  by  the  people 

running  the  experiment  is  (check  one)  _____  _  _____ 

2k.  If  you  were  in  night  combat  and  flares  were  being  used: 

a.  Would  you  rather  fire  automatically  .  or  semi-automati- 

cally  ?(Check  one) 

b.  Would  you  ratner  fire  tracer  ammunition  .  or  not  firo 
tracer  ammunition  ?  (Check  one) 

c.  Would  you  rather  use  a  bipod  for  your  rifle  ,  or  c 

sandbag  ,  or  neither  ?  (Check  one) 

d.  Which  rifle  would  you  rather  use,  the  Arnalite  ,  the 

Winchester  ,  or  the  H-lk  ?  (Check  one) 
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32.  Give  what  you  think  is  the  one  ;',ost  important  disadvantage  of 
tlic  Amilitc  rifle. 


33.  Qive  what  you  think  i3  the  one  most  important  disadvantage  of 
the  ’Winchester  rifle. 


3U. 


Give  what  you  think  is  the  one  most  important  disadvantage  of 

the  K-1U  rifle.  " 


C.  If  you  will  be  transferring  to  another  military  unit  within  the 
next  few  weeks,  give  the  name  of  the  unit  to  which  you  will  be 
assigned.  State  whether  PCS  or  TTiY.  _ 
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